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ENVIRONMENTAL  DESCRIPTIONS  OF  RANGES  TRAINING  AREAS. 

I.  MOUNTAIN  TRAINING  AREA,  NORTH  (BORGIA,  -= 

I.  INTRODUCTION 

A.  Purpose  and  Scsps  af  tha  Investigation 

Tha  prasant  study  is  a  part  of  tha  U.  S.  Army  Research  and  Develop 
mant  Project  MEQA  (Military  Evaluation  of  Geographic  Arses)  for  which 
tha  adttihiatratlva  and  taohnioal  services  of  tha  Waterways  Bxperiaatit 
Station,  Corps  of  Engineers,  Vlchaburg,  Miss.,  have  btsn  delegated 
investigative  raaponaibllity.  Aa  a  phasa  of  tha  projeot a.  tea*  conpeahd 
of  University  of  Tennessee  paraonnal  undar  tha  operational  atruotura  af 
tha  Enginaaring  Experiment  Station  was  givan  aupport  for  a  study  entitled 
"Envlromaantal  Dasoriptions  of  Rangar  Training  Areas.*'  Thraa  Rangar 
training  araas,  at  Fort  Banning,  Oa. ,  Eglin  Plaid,  Florida,  and  northwest 
of  Dahlonaga,  Oaorgia,  comprtaa  tha  total  araa  of  study.  The  present 
raport  daala  with  tha  last  namad  araa  which  was  salaetad  for  tha  initial 
investigation. 

Tha  primary  objsotivaa  af  this  study  ara  ( 1)  ta  determine  tha 
magnitude  and  distribution  of  anvlrenmantal  factors  whloh  ralata  ta  tha 
affactivanaas  of  military  aparatiana,  aapaolally  of  tha  Rangar  typa, 

(2)  to  express  thsss  factors  in  terms  of  quantitative  and  aeml-quantita- 
tiva  dascriptiva  systems  previously  developed  in  other  phases  of  the 
MEQA  project,  and  (3)  to  develop  or  Improve  upon  these  and  other  systems 


or  collection  techniques  necessery  to  adequately  catalogue  and  present 
pertinent  and  usable  environmental  data. 

Five  environmental  components  are  herein  considered:  surface 
macrogeometry,  surface  microgeometry,  surface  composition,  vegetation, 
and  hydraulic  geometry.  The  degree  of  emphasis  placed  on  each  of  these 
components  was  determined  by  Waterways  Experiment  Station  project  super¬ 
visors.  Particular  consideration  has  been  given  macrogaometrlc  terrain 
analysis  and  physiognomic  description  of  vegetation,  with  resulting 
data  plotted  on  areal  maps  on  a  scale  of  1:25,000.  Other  environmental 
factors  involving  surface  materials,  hydrology,  and  miorogeometry  are 
also  treated  in  this  report  to  the  extent  that  they  could  be  adequately 
aasessed  within  the  time  limitations  Imposed  upon  this  phase  of  the  pro¬ 
ject,  and  to  the  degree  deemed  relevant  to  the  type  of  military  operation 
involved. 

B,  Location 

The  Mountain  Training  Area  of  the  U.  S.  Army  Rangers  is  located 
in  adjoining  portions  of  southwest  Fennln  County,  southwest  Union  County, 
and  northwest  Lumpkin  County,  in  the  Hlghlend  Section  of  north  Qeorgle. 
(Figure  1).  The  ares  lies  southeast  of  Blue  Ridge,  Fennln  County,  south- 
’•est  of  Blairsvllle,  Union  County,  and  northwest  of  Dahlonega,  Lumpkin 
County,  the  latter  serving  as  a  useful  reference  point  for  locating  pur¬ 
poses,  The  training  area  lies  between  longitudes  8U*01'U7"  W  and 
84*10’24"  W,  and  latitudes  30°36'54"  N  and  SO^’iS”  N,  covering  approxi¬ 
mately  97  square  miles  within  those  boundaries. 


Figura  1.  Regional  latting  and  location  of  tha  Rangar  Mountain 
Training  araa,  North  Georgia. 


Tk»  tf*«  1  5»<b1v  w<  th<n  t’h»  Kill*  lltfft  PrwiniM  •  with  thi 

Inner  ®4|®  ®f  th*  Piedmont  Province ,  in  the  £®rm  of  th®  Dahlonege  Pl*t®au 
Impinging  from  th®  south.  Th®  l®tt®r  r®pr®*®nt®  lota  than  £®ur  tquar* 
miles  of  th®  total  ar«a.  Th*  extreme  southern  portion  of  th®  are®  Is  a 
part  of  a  bait  aavaral  mil**  wide  In  which  spurs  of  Highland  mountains 
extend  Into  the  plateau-ilke  Piedmont  Province,  and  lobes  of  th®  latter 
penetrate  the  Blue  Ridge  highland.  Thus,  provincial  boundaries  are 
arbitrary  In  plac®s. 

Principal  access  t  .  ..  urea  1®  provided  by  U.  8.  Highway  60  which 
crosses  th®  central  portion  of  th*  ar®a  by  way  of  Wllacot  Oap  to  th® 
northwest  and  Woody  Oap  to  th®  aoutheast.  Th*  area  may  b®  entered  from 
th®  northeast  on  Mulky  Gap  Road  which  connects  with  U.  8.  Highway  76 
west  of  Blalrsvlli®.  U.  8.  Poraat  Service  and  logging  reads  within  the 
are®  provide  additional  but  oft®n  limited  acc®ss  to  certain  sections. 

Th®  eras  is  included  on  portions  of  Army  Map  8®rvloa  Series  V845 
topographic  maps  4153  I  SW  (Wllacot),  4153  1  SB  (Mulky  Oap),  4193  II  MW 
(Noontootla) ,  4153  II  MB  (Suehes),  and  4153  11  SB  (Campbell  Mountain). 

On  thes®  maps,  vertical  (w«st  to  east)  grid  lines  58  to  73  and  horlsontal 
(south  to  north)  grid  line*  34  to  56  form  extram®  boundaries.  Thas® 
lines,  subdivided  into  tenths,  provid®  a  useful  coordinate  ayatem  for 
locating  data  collection  sites,  and  other  points  of  re£er®nc®. 
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During  the  planning  and  aarly  developmental  atagaa  of  the  project, 
Dr.  Harry  H.  Anbroaa,  Department  of  Civil  Engineering,  and  Dr.  Royal  1. 
Shanka,  Dapartmant  of  Botany,  aarvad  aa  project  coordinator  and  auper- 
viaing  consultant,  raapactivaly.  The  untimely  daatha  of  thaaa  men  with¬ 
in  a  short  space  of  time  deprived  the  project  of  valuable  contributions 
which  would  have  been  made  to  thia  study. 

Professor  S,  Carl  Shrove,  Dapartmant  of  Civil  Engineering,  has 
aarvad  aa  prejact  coordinator,  and  Dr.  Fred  H.  Norris,  Dapartmant  of 
Botany,  and  Dr.  R.  B.  McLaughlin,  Department  of  Geology  and  geography, 
have  baon  suparviaing  consultants. 

Professor  Dexter  C.  Jameson,  Jr.,  Dapartmant  of  Civil  Bnginaaring, 
was  supervisor  of  field  and  office  work  in  connection  with  tha  project. 
Assisting  in  tha  collection  of  field  data  ware  Professor  Franklin  *ebin;-4i 
Hiwassaa  Col lego,  and  Mr.  A.  K.  Coker,  now  with  tha  Tannassaa  Division 
of  Geology. 

Mr.  C.  Jamas  Dunigan,  Dapartmant  of  Oaology  and  Geography,  analysed 
data  and,  with  Profasaor  Jameson,  compiled  tha  presentation  an  macregee- 
matry  and  contributed  to  tha  section  on  hydrology  and  hydraulic  geometry. 
Profasaor  Jameson  supervised  tha  cartography. 

Dr.  Norria  and  Professor  Robinson  compiled  and  analysed  tha  field 
and  aerial  photograph  data  on  vegetation  and  constructed  tha  vegetation 
map. 


Or.  McLaughlin  coordinated  tha  physical  tactions  a £  tha  study, 
davalopsd  tha  prasantation  on  surface  materials,  and  organisad  tha  re- 
pert. 

Mr.  Thomas  E,  Young,  Engineering  Experiment  Station,  contributed 
his  skills  to  the  presentation  of  graphic  material  used  in  the  report. 

Mr.  William  A.  Goodwin,  now  with  the  Highway  Research  Board, 
Washington,  and  Mr,  E,  A.  Whitehurst  and  members  of  the  Engineering 
Experiment  Station  staff  provided  technical  and  clerical  services  during 
the  course  of  the  investigation. 
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A.  Topography 

1.  Physiographic  Divisions 

Topographically,  tha  Hangar  training  araa  can  ba  divided  lnta  ' 
the  following  physiographic  divisions  from  south  to  northt 

Southern  Platsau  Section.  Tha  inner  adga  of  the  Dahlonaga 
aactor  of  tha  Pladoant  Plateau.  An  irregular  bench  or 
platform  lying  at  tha  bate  of  tha  Blue  Ridge  escarpment 
and  interrupted  by  projecting  spurs  from  it, (Figure  2  A). 
Tha  plateau-like  character  is  readily  seen  in  panoramic 
view  but  hills  and  mountains  tiling  above  the  general  sur¬ 
face  of  ldOO-lSOO  feet  and  valleys  out  beltw  it  tend  to 
obscure  the  fundamental  pattern  if  viewed  at  close  range 
(Figure  2  B).  This  division  respresents  approximately  4% 
of  the  total  area  of  study. 

Southern  Mountain  Belt.  The  southernmost  physiographic 
expression  of  the  Blue  Ridge  Province  in  the  study  area. 
The  belt  terminates  sharply  southward  with  a  high,  steep, 
end  sinuous  escarpment  with  projecting  spurs  (Plgure  3  A). 
Summits  reach  altitudes  of  3000  feet  or  more  along  the 
crest  which  is  broken  by  gaps  developed  200  feet  or  more 
below  the  crest.  The  Tennessee  Valley  drainage  divide  is 
located  along  the  escarpment.  The  high  elevations  of  this 
section  continue  northward  along  the  eastern  and  western 
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Figure  2.  A.  View  from  Ranger  camp  area  toward  Conner  Mountain.  B. 
Panoramic  view  toward  Dahlonega.  Plateau  surface  shown  in  the  distance. 


B 

Figure  3.  Southern  Mountain  Belt.  A.  View  to  east  of  Hawk  Mountain  along 
crest  of  the  Blue  Ridge.  B.  View  toward  the  north  from  Hawk  Mountain  across 
Frozen  Knob. 


uuUglun  w'  tu«  *«uujr  mi  mu  SB),  a  cmcr«Uy  Iwattd 

mountain  mass  oxtonds  about  flvo  milea  northward  from  Copper 
Gap  to  maintain  a  drainage  divide  between  Reck  Creek  and 
the  upper  Teccoa  River  vaterahod. 

Intermentane  Baa In.  Approximate*  the  central  to  north-central 
eectien  ef  the  atudy  area  with  a  general  elevation  of 
1800-1900  feet.  The  main  arteriea  ef  the  Toccea  River 
headwater  drainage  system  converge  move  er  leaa  oentrl- 
petally  Into  the  baaln  with  valley a  cut  200-400  feet 
below  the  general  elevation  (figure  4  A).  Headward 
tributary  atreaa  development  hat  extended  the  perimeter 
of  the  baeln  Into  the  flanking  mountains.  especially  te 
the  eaet,  aeutheaat,  and  aeuthweat,  Numeroua  monadnecka 
or  inaelberga  a tend  500  feat  te  mere  than  2000  feet  above 
the  plateau-like  general  aurface  (Figure  4  B).  The 
mountalnoua  encleaure  ef  the  baaln  ia  breached  in  the 
northweatem  part  ef  the  atudy  area  where  the  Okeenah 
Creek  floodplain  merges  with  the  baaln  and  the  Toccea 
River  flewa  weetvard  through  a  wide  gap. 

Northern  Mountain  Belt.  The  tranaverae  ridge  aectlen  north 
ef  the  intermentane  baaln,  extending  from  Ullecet  Mountain 
acroaa  Duncan  Ridge  te  Akin  Mountain  and  Mulky  Cap.  With 
auaalta  averaging  mere  than  3400  feet  in  elevation,  thia 
belt  forma  a  alnuoua  drainage  divide  with  a  north-facing 
a lope  terminated  more  or  leas  abruptly  at  the  southern 
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Figure  4.  Intermontane  Basin  and  Northern  Mountain  Belt.  A.  Cooper  Creek  - 
Toccoa  River  valley.  Highway  60  (right)  at  Junction  with  Mulky  Gap  road.  B. 
View  northwest  toward  Northern  Mountain  Belt.  Monadnocks  or  inselbergs  of 
the  basin  area  in  line  of  sight. 
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edge  of  the  Nottely  (Hiwassee)  bet in.  The  letter  extends 
•lightly  into  the  study  eree  northwest  of  Skeenah  Gep 
where  heedweter  trlbuteries  ef  Skeenth  end  Young  Cene 
creeks  hsve  ner rowed  the  dreinege  divide  to  less  then  e 
helf  mile  et  one  point.  The  relationship  of  the  northern 
escerpment  to  the  Nottely  besin,  which  hes  e  generel 
pleteeu-like  cherecter  with  en  everege  elevetion  of  2000 
feet,  is  similar  to  the  topogrephic  distinctiveness  ef 
the  southern  meuntein  belt  es  it  stands  above  the  pleteeu 
section. 

2.  Relief  Development  and  Trends 

The  genetic  relationship  of  landforms  within  the  study  eree  was 
tested  by  comparing  the  elevations  of  73  topographic  highs  with  corre¬ 
sponding  local  relief  meesurementa.  A  sample  of  36  terrain  units  drawn 
from  that  portion  of  the  area  lying  generally  between  horlsontel  grids 
48  to  55  has  en  exceptionally  high  correlation  of  71%.  On  the  other 
hand,  a  sample  of  37  units  from  the  area  approximately  between  grids 
39  to  47  showed  a  less  significant  correlation  ef  31%.  A  regression 
equation  showing  the  general  relationship  between  local  relief  and 
elevetion  was  fitted  to  the  combined  data  of  all  73  units  (Figure  5). 
This  suggests  a  physiographically  distinct  collection  of  related  monad- 
nocks  or  inselbsrgs. 

Surfaces  in  the  plateau  and  basin  areas  are  gently  rolling  and 
the  lower  mountains  exhibit  subdued  and  characteristically  rounded 


ession  at  local  relief  R  at  the  respective  terrain  unit  Ugte,  elevation  E,  for  the  basin  in 
Ranger  training  area  northwest  of  D^kwega,  Georgia. 
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profile*.  Stop  slop**  with  rough  surfaces  are  found  In  the  higher 
mountain  bait*  where  linear  ridge*  and  spur*  predominate.  The  crest* 
of  the  ridge*  are  ootmoonly  surmounted  by  rounded  or  angular  knob*. 

Nearly  nine  per  cent  of  the  area  lie*  above  3000  feat  and  less  than 
four  per  cent  below  1800  feet.  Parke  Knob,  In  the  northern  mountain 
bait,  at  3622  feat  1*  the  highest  point  In  the  study  area,  and  the 
lowest  point,  1997  feat,  1*  located  on  Ward  Croak  «t  the  base  of  the 
southern  escarpment.  Thus,  maximum  relief  Is  208S  feet. 

Old  alluvium  et  various  altitudes  above  the  main  drainage  baaln, 
coincidence  of  topographic  levels  (3500-,  3000- ,  and  2900-foot  averages 
are  striking),  strath  development  and  dissection,  and  the  complexity  of 
the  multiple-ordered  drainage  pattern  attest  to  cyclical  geomerphlo 
development  of  the  area  over  a  long  period  of  time. 

The  physiographic  divisions  listed  above  trend  in  a  roughly 
southwest-northeast  direction.  A  similar  alignment  of  fold  axes,  and, 
possibly,  fault  planes,  and  the  development  of  particular  rook  types  in 
somewhat  parallel  metamerphio  senes  may  be  related  to  the  topographio 
pattern  exhibited  In  the  study  area,  Figure  6  shows  the  physiographic 
divisions  roughly  bounded  by  the  2500-foot  contour  line. 

Keith  (in  LaForge,  et  al.,  1923,  p.  99)  has  noted  that  the 
mountains  of  the  Highland  8ectlon  of  Georgia  consist  of  two  physiographic 
components,  a  southwest  trending  main  axis  (to  which  the  name,  "Blue 
Ridge,"  Is  commonly  applied)  and  northwest  treating  extensions  ("Cross 
Ranges").  The  latter  are  separated  by  major  rivar  basins  developed  by 
parallel,  northwest  flowing  streams.  In  this  context,  the  southern 
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mountain  bolt  of  the  study  arts  would  be  part  of  the  main  axis,  and 
the  northern  mountain  belt  part  of  a  cross  range. 

B.  Geology 


1.  Qeneral  Consideration* 

The  U.  S.  Geological  El 11 jay  Polio  compiled  by  LaPorge  and  Phalen 
(1913)  under  the  supervision  of  Arthur  Keith  contains  the  most  detailed 
geologic  information  available  on  the  study  area.  Despite  the  Inadequate 
scale  to  which  they  are  drawn,  the  general  feature*  of  the  area  are 
delineated  with  considerable  accuracy,  The  more  recent  U,  8.  G,  8, 
Geologic  Map  of  the  U.  8.  (1932)  with  the  Georgia  crystalline  rooks 
mostly  mapped  according  to  Jonas  (1932),  the  Geologic  Map  of  Georgia 
(1939)  with  the  Blue  Ridge -Piedmont  rocks  mapped  by  Crlckmay,  and  the 
Geologic  Map  of  North  Amerioa  (1940)  show  lea*  detail  or  introduce 
questionable  correlation.  The  supplemental  description  of  «-he  crystalline 
rocks  by  Crlckmay  (1952)vr*fines  the  lithologic  units  employed  in  the 
Bllljay  Polio  by  introducing  metamerphie  facies  which  are  distributed 
in  nearly  parallel  belts  across  the  Upland  section,  Puroron  (19S3) 
has  reexamined  the  stratigraphic  and  structural  relationships  of  the 
rocks  in  the  Ellijey  quadrangle  but  the  original  interpretation  by 
LaForge  and  Phalen  la  little  challenged  otherwise.  Field  observations 
made  in  connection  with  chs  present  study  are  in  similar  accord. 

The  rooks  of  the  Ranger  training  area,  located  in  the  south¬ 
eastern  portion  of  Bllljay  quadrangle,  are  typical  of  the  Georgia  High¬ 
land  and  Central  Upland  sections  (Figure  7  a)  and  correlative  crystalline 


baits  elsewhere  in  the  Blua  Ridga  and  Piedmont  provinces  which  ara  under- 
lain  by  similar  recka  and  ara  physiographic  divisions  only.  Tha  complexity 
of  tha  racka  ia  a  reflection  af  tha  multiple  origin,  great  age,  and 
continuoua  involvement  in  tha  developmental  hlatory  of  the  region.  While 
none  of  theae  mattara  ara  of  particular  concern  in  tha  preaent  atudy, 
the  appralael  and  claaaificatlon  of  significant  giologic  features,  such 
as  tha  variety  and  nature  of  aurface  materials  and  their  topogrephio 
axpraaaion,  neoaaaarily  involves  loos  consideration  of  genetic  factors 
end  fundamental  oharactaristica. 

2,  Lithology  and  Petrology 

The  rocka  of  tha  atudy  area  ara  contained  mainly  within  tha 
Amicilola  belt  of  Crlckmay  (1952)  (see '.Figure  7  B) .  This  belt  ia  made 
up  largely  of  metamorphle  rocka  of  tha  Carolina  and  Roan  aoriea  aa  de¬ 
fined  by  Keith  and  mapped  in  the  older  folloa.  The  gneiaa  and  achlat 
faolaa  of  tha  Carolina  aarlaa  certatltute  the  dominant  lithologies  found 
in  the  study  area  and  to  a  considerable  degree  determine  tha  nature  and 
extant  of  aurface  materials,  and  tha  distribution  and  geometry  of  land- 

i 

forms  whloh  characterise  the  area.  Second  in  importance  ara  rocks  of 
the  Roan  aarlaa  which  ara  distributed  in  numerous  sheets ,  stringers,  and 
lenticular  bodies,  a  few  feat  to  aavoral  hundred  yards  in  width  and  up 
to  aavaral  miles  in  length.  In  tha  study  area,  linear  banda  of  Roan 
rocka.  (see  LaPorge  and  Phelan,  1913,  plate  2)  somattimea  branched  and 
folded  but  with  a  generally  southwest -northeast  drientatlon,  combine 
with  facias  of  tha  Carolina  aarlaa  to  provide  many  of  tha  characteristic 
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geologic  features  peculter  te  the  5«uthssft*rr  «f  th«  ant .  including 

•11  or  portiem  of  the  southern  plateau,  «outhorn  mountain  bolt,  and 

intarmontana  baain  divisions  oatabliahod  in  a  provioua  aoetion  of  thla 

raport.  Tha  following  description  of  tho  Carolina  and  Roan  sariaa  as 

displayed  in  the  study  area  la  Included  as  background  and  for  later 

reference  as  tha  major  considerations  of  this  study  are  discussed, 

Carolina  series.  Consists  of  two  facias  in  the  interpreted 
tlon  of  Crickmay  ( 1932) t  one  dominated  by  gnelsa,  the  other 
by  achist,  each  containing  the  alternate  rock  type  in  sub¬ 
ordinate  amount*.  Tha  gneiaa  facias  is  charactorlaad  by 
tqulgranular  biotita  gnaiss,  fin*  to  coarae-grained  commonly 
in  bads  s  ftw  inches  thick  but  grading  into  massive  types. 
(Figure  8).  The  gneiss  is  frequently  associated  with  layered 
mice  schist  end  quartalts,  usuelly  massive.  Quarts,  feldspar 
(plaglocleae  and  ortheelaae),  biotita  (oriented  end  unorlented} 
end,  to  a  looter  degree,  musoevlte  mica  ere  the  typical 
mineral*.  Several  aocassory  minarala  often  present;  some, 
such  as  apatite,  epldote,  hornblende,  and  garnet  ere  locally 
and  often  conaplououaly  abundant.  The  alternating  dark 
(biotita)  end  light  (quarts  and  faldapar)  gnalsslc  banding, 
in  parallel,  crumpled,  end  flow  patterns  affords  sass  in 
raoognitlon,  Xntarbedt  of  tha  assoclatad  strongly  flosllo 
mica  schist  sra  characterised  by  biotita  and,  along  with  tha 
quartette,  form  alternating  sequences  with  the  gneiss.  This 
relationship  reflects  the  sedimentary  origin  of  these  rooks. 
Apparent  development  of  sohlstoslty  nearly  parallel  to 
initial  bedding  Imparts  s  layered  appearance  to  many  of  those 
recke  and  results  in  the  prsduetien  of  specific  weathering 
character 1st lot  (Figure  9).  The  rocks  of  this  ssrlsa  occur 
througl  vjt  the  study  area,  separately  or  associated  with 
tho  Roan  ear Isa.  Mica  and  garnet-kyanlte  gneisses  ef  the 
ssrlsa  dominate  the  nsrthsrn  mountain  bait  and  tha  mountains 
forming  tha  wsatsrn  enclosure  of  the  lnteraontene  basin  and 
extending  southwestward  toward  Sprlngor  Mountain  near  tha 
southwestern  corner  of  the  study  area.  Representative  rocks 
of  tho  schist  faciss  of  the  Carolina  series  ere  centalned 
in  e  belt  several  miles  wide,  extending  from  the  baain  of 
Coopar  Creak  in  the  Yellow  Mountain  station  in  tho  north¬ 
eastern  part  of  the  area,  passing  through  the  upper  Toccoa 
basin  in  the  vicinity  of  Oeddistown,  end  continuing  toward 
Hightower  and  Winding  Stair  gaps  on  tho  southwest.  Although 
intorbods  of  fina-grainsd  biotita  gneiss  occur,  the  dominant 
lithologies  ere  muscovite  mice,  quarts,  garnet,  and  kyanlte- 
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Figure  8,  Qneiaslc  rocks  of  the  Ringer  area.  A.  Quarry  exposure  ,5  mile 
west  of  Cooper  Gap.  B.  Specimen  of  blotlte  gneiss  Infected  by  quarts. 
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Figure  9.  Sohlstoae  rooks  of  the  Ranger  area.  A.  Schist  out  by  dike  near 
Margret.  B.  Chevron  folding  in  schist  near  Cavender  bridge. 
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graphite  schists,  ranging  in  color  iron  dark  to  brownish 
yallow,  depending  on  ralativa  amounts  of  graphite  present. 
Muacovita-kyanita  schist,  grading  to  gnaiss  and  containing 
gamat  in  placas.  is  abundant  in  tha  Duncan  Rldge-Lleklog 
Mountain  section  of  tha  northern  mountain  bait. 

Roan  sarlas.  Primarily  a  coarse-grained  hornblende  gneiss 
-rith  gradations  to  hornblende  schist  and  schistose  diarita, 
often  with  inclusions  of  Carolina  series  rocks,  tha  Roan 
having  been  emplaced  into  the  older  Carolina  rocks  as 
intrusive  sills,  dikes,  and  stocks  prior  to  or  contemporan¬ 
eously  with  metamorphlam  (Keith.  1907,  p.  3,  LaPorga  and 
Phelan,  1913,  p.  4,  Crlckmay,  1992,  pp,  34-37).  Hornblende 
and  layered  quarts  and  feldspar  (plagleelase)  arm  tha 
principal  minerals  but.  opidota,  chlorite,  blotlte,  garnet, 
apatite,  and  ether  accessary  minerals  occur  in  variable 
amounts.  Metamorphlam  has  resulted  in  textural  changes 
rather  than  mlnaralaglc  alteration  and  the  igneous  origin 
of  these  rocks  seems  well  established.  The  Roan  rooks  are 
generally  conformable  to  the  surrounding  Carolina  ahhists 
and  gneisses  with  which  they  are  associated  in  the  banded 
manner  described  above.  Soil  development  and  topographic 
expression  in  areas  underlain  by  rocks  of  this  series  are 
often  recognisable  and  definitive. 

In  addition  to  the  rocks  of  the  Roan  and  Carolina  series,  numerous 
igneous  intruslves  are  exposed  on  the  surface  at  various  places  in  tha 
study  area,  and  locally  produce  variations  in  the  general  pattern.  The 
more  Important  of  these  are  listed  as  f el lows t 

1.  Especially  in  the  southern  mountain  belt  and  particularly 
along  tha  crest  of  the  escarpment,  pegmatite  dikes  from 

a  foot  to  500  feat  in  width  have  been  injected  mainly 
into  the  Carolina  gneiss  and  schist,  less  frequently  in 
other  reck  types  (Figure  10  A).  Feldspar,  coarse-  ' 
grained  quarts,  and  muscovite  mica  (blotlte  locally) 
are  the  principal  minerals,  The  strike  of  these  dikes, 
which  are  conformable  with  the  ceuntry  rock,  trends 
prevailingly  to  the  northeast  with  dips  ranging  from 
40*  to  75*  in  a  southeast  dlreotlor  (Fu^&ren  and 
Teague  (1943,  p.  S). 

2.  Intruding  areas  of  tha  Roan  gneiss  parallel  to  folia¬ 
tion  are  lenticular  bodies  a  few  hundred  feet  across 

and  less  than  a  half  mile  in  length  composed  of  ultr emetic 
rocks  containing  serpentine,  olivine,  end  pyroxene, 
with  magnetite  or  blotlte  sometimes  present.  One  such 


B 

Figure  10.  Intrusive  rocks  of  the  Ranger  area.  A.  Pegmatite  dike  south  of 
Ward  Creek.  B.  Granite  gneiss  near  Frick  Creek  on  Three  Forks  -  Winding 
Stair  Gap  road. 
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■one  extends  from  Sareh  in  the  southeastern  portion  of 
the  study  area  down  the  valley  of  Cane  Creek  south  of 
Cane  Creek  Gap  near  the  southeast  border  of  the  area. 

Other  occurrences  have  bean  reported  from  south  of 
Cooper  Gap  and  along  the  south-projecting  spur  of  Long 
Mountain  (LaForge  and  Phalen,  1913,  p.  5). 

3.  Intruding  large  areas  of  both  Carolina  and  Roan tgneisaes , 
wholly  engulfing  or  replacing  them  in  places,  are 
granitic  plutons.  In  the  study  area,  a  strongly  gneissic, 
biotite  granite  (Lithonia-type  of  Crickmay,  1952,  p.  42) 
gneiss  is  found  exposed  particularly  in  the  higher 
mountain  masses  (Figure  10  B), 

4.  Another  granite  biotite  gneiss  characterised  by  extreme 
distortion  of  biotite-rich  and  quarts-feldspar-rich 
bands  is  occasionally  found  intruding  the  gneiss  facies 
of  the  Carolina  series.  This  may  be  the  type  referred 
to  as  injection  gneiss  by  Crickmay  (1952,  p.  45)  and 
others. 

The  rocks  of  the  study  area  are  among  the  most  complex  to  be 
found  anywhere.  They  have  undergone  many  changes  in  form  and  position, 
having  been  folded,  faulted,  crushed,  and  greatly  metamorphosed. 
Mechanical  deformation,  chemical  reconstitution,  molecular  exchange, 
and  petrofebric  alterations  of  one  kind  or  another  accompanying  such 
changes  have  led  to  increased  susceptibility  to  egents  of  weathering. 

Over  a  large  portion  of  the  area,  therefore,  deep  weathering  has  reduced 
the  original  rocks  to  remnants  and  structureless  masses. 


3.  Weathering 

In  an  area  with  an  average  annual  temperature  between  50  degrees 
and  6G  degrees  and  a  minimum  of  60  Inches  of  rainfall  annually,  a 
condition  which  is  likely  to  have  obtained  for  a  considerable  length  of 
time,  the  rocks  of  the  study  area  reflect  a  long  history  of  exposure  to 
chemical  weathering  or  decomposition.  The  stresses  and  strains  of  their 
structural  and  metamorphic  involvement  have  reduced  their  resistance 


bo  the  agents  of  weathering,  especially  circulating  ground  water,  carrying 
dissolving  acids  or  acting  directly  in  solution  and  hydration  processes. 

The  inclination  of  layered  or  non-massive  gneisses  and  schists 
and  intrusive  dikes  and  sills,  and  the  development  of  cleavage,  schlstosity, 
jointing,  and  fracturing  have  contributed  largely  to  the  deeply  weathered 
condition  of  most  of  the  rocks  of  the  area.  Thick  accumulations  of 
saprolite,  characteristic  of  much  of  the  area,  provide  a  measure  of  the 
depth  to  which  weathering  has  extended,  in  some  cases  up  to  a  hundred 
feet  or  more. 

Massive  igneous  and  metamorphlc  rocks  commonly  display  exfoliation, 
sheet  jointing  parallel  to  the  surface  which  results  from  the  differential 
release  of  confining  pressures  as  overburden  is  reduced  in  mass  or  weight 
(Figure  11).  This  physical  phenomenon  likewise  contributes  to  the  influence 
of  penetrating  water  and  decay  solutions  but  because  it  is  a  near-surface 
development  effects  do  not  extend  to  the  great  depth  seen  in  areas  under¬ 
lain  by  layered  rock.  A  major  result  of  exfoliation  is  the  production 
of  rounded  profiles.  The  more  granitoid  biotite  gneisses  of  the  study 
area  typically  display  this  type  of  weathering  and,  in  many  cases,  dome¬ 
shaped  lendforms  have  resulted  (Figure  12  A).  In  contrast,  elongate  ridges 
with  angular  ledges  appear  to  be  more  common  in  areas  underlain  by  the 
layered  schists  and  gneisses. 

In  the  study  area,  the  weathering  and  topographic  expression  of 
the  Carolina  series  of  rocks  is  related  apparently  to  facies  development 
within  the  series  and  therefore  to  the  mineral  composition  of  the  rock 
types.  The  gneiss  is  found  especially  in  the  high  country  above  2500  feet 


Figure  12.  Linear  ridge  and  rounded  knob  topography  in  the  Ranger 
area.  A.  Knob  development  in  the  north  central  section.  B.  Southern 
mountain  belt  in  the  vicinity  of  Hawk  Mountain. 
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forming  mountains  and  ridgas,  peaks,  and  spur*  (Figure  12  B) .  Weather¬ 
ing  is  generally  deep.  Large  outcrops  are  not  particularly  common  and 
solid  ledges  are  rare  except  on  the  steeper  slopes  and  along  streams 
(Figura  13  A).  In  places,  residual  boulders  and  masses  of  large  dimen¬ 
sions  stand  out  above  the  general  surface  as  less  resistant  material 
has  been  washed  out  around  them.  The  most  prominent  occurrences  of 
this  feature  are  found  near  the  crest  of  the  southern  mountain  belt, 
especially  on  the  high-angled,  south-facing  escarpment  and  its  pro¬ 
jecting  spurs  (Figure  13  B) .  This  particular  surface  feature  is  con¬ 
sidered  further  in  the  section  dealing  with  microgeometry. 

The  inclusion  of  highly  resistant  garnet-kyanite  gneiss  in  the 
Caroline  series  from  Duncan  Ridge  in  the  northern  mountain  bait  to 
Springer  Mountain  near  the  southwestern  corner  of  the  study  is  respon¬ 
sible  for  some  of  the  highest  relief  in  the  arse  with  many  protruding 
ledges  (LaForga  and  Phalen,  1913,  p.  4).  Ultramatic  and  granitic  . 
igneous  injections  into  the  Carolina  series  have  introduced  resistant 
masses  which  assist  in  maintaining  the  high  relief.  In 'many  pieces 
where  the  series  is  exposed,  the  more  resistant  mica  schist  tends  to 
obscure  the  actually  wider  occurrence  of  blotite  gneiss  whioh  is  re¬ 
duced  to  residual  clay  and  outcrops  are  rare. 

The  resistance  of  Roan  series  gneisses  and  schists  depends  to  a 
large  extent  on  the  presence  of  siliceous  layers  which  produce  massive 
ledges  and  a  blocky  residuum,  On  the  whole,  however,  the  Roan  rocks  are 
leas  resistant  and  depressions  are  formed  between  large  masses  of  Carolina 
gneiss  which  the  Roan  Intrudes.  It  appears  likely  that  several  of  the 


A 


B 

Figure  13.  Typical  gneiss  exposures  and  weathering  in  the  high  mountain  sec¬ 
tions.  A.  Outcrop  on  steep  northeast  side  of  Penitentiary  Cove.  B.  Boulder 
development  on  top  of  Black  Mountain. 
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major  gaps  In  tha  southern  mountain  bait  developed  in  thla  mannar. 

In  tha  aoutharn  third  of  tha  area,  particularly  along  tha  sunslt 
and  south-facing  flanks  in  tha  southern  mountain  bait,  vaatharing  of 
pagmatlta  dikes,  lansas,  veins,  and  masses,  mostly  intruding  the  Carolina 
gneisses  and  schists,  produces  clay  bodies  with  more  resistant  quarts 
lansas  and  layers  protruding.  Tha  dikes  often  contain  muscovite  mica. 

In  these  occurrences  and  elsewhere  throughout  tha  area,  narrow  stringers 
of  quarts  remain  in  the  midst  of  large  masses  of  saprolite  following 
nearly  complete  weathering  of  associated  rocks  and  the  removal  of 
soluble  minerals  (Refer  to  Figure  10  A,  page  24). 

The  weathering  of  rocks  in  the  study  area  generally  follows  e 
pattern  baaed  on  the  relative  abundance  of  key  minerals.  Rooks  high 
in  felspars:  arid  carbonates  (granites,  iMefita  gneisses,  and  intermediate 
types)  and  hornblende  (dlorlte,  gabbro,  hornblende  gneisses  and  schists) 
are  less  resistant  to  erosion.  Conversely,  the  lewer  the  eentent  of 
these  minerals  and  the  higher  the  content  of  quarts  and  mica,  the  greater 
is  the  reslstanoe  te  weathering. 

C.  Pedology 

1.  Boil  Types  and  Distribution 

The  soils  of  the  study  area  are  Included  in  part  in  soil  surveys 
of  Fannin  County  (Phillips,  at  al.,  1926)  and  Union  County  (Miller,  et  al., 
1930),  Tha  soils  of  Lumpkin  County  have  not  been  mapped.  In  the  Fannin 
County  survey,  thirteen  soil  types  in  nine  series  are  described,  plus  a 
category,  "rough  stony  laud,"  for  areas  with  15-90  per  cent  exposed  surface 


covered  with  etones  end  boulders.  The  letter  category  end  seven  types 
in  five  of  the  series  ere  represented  in  the  Fennin  County  portion  vf 
the  study  erae.  In  the  more  recent  end  deteiled  Union  County  survey, 
more  then  SO  types  end  phesas  within  20  series  ere  mapped,  30  types  end 
phases  within  15  of  the  series  occurring  within  the  boundaries  of  the 
study  tree.  Porters,  Balfour,  Rebun,  end  some  Talladega  eolls  occur  at 
the  higher  elevations  (above  2S00  feet),  the  Porters  type  being  the 
meet  continuous  end  widely  distributed  of  ell  types,  At  the  leaser 

upland  elevations,  Fennin,  Bdneyville,  Heyeeville,  Habersham,  and  most 
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Talladega  soils  are  typically  developed  en  the  hills  and  knob*  of  the 
intermontane  basin.  At  the  margin  of  the  intermontane  basin,  Tus quite* 
and  Tate  colluvial  sella  occur  at  the  base  of  some  knobs  and  ridges. 

Terraoe  soils  of  the  Altavista,  State,  and  Wickham  types  are  leoaily 
developed.  Alluvial  soils,  some  undifferentiated,  others  assigned  to 
Congarse,  Transylvania,  #nd  Toxaway  types,  are  distributed  discontinuous ly 
in  the  bottom  lands  along  the  streams.  Diverse  origins  and  histories 
have  resulted  in  a  highly  complex  pattern  of  distribution  for  the  bottom 
land  types,  especially  noteworthy  along  the  Toccoa  River  and  its  tribu¬ 
taries  between  Oaddistewn  and  Cavendar  Bridge,  Soils  assignable  to 
Ceell-Appllng  types  occur  in  the  piedmont  section, 

2.  General  Characteristics  of  Soils 

T 

It  is  beyond  the  scope  of  the  present  report  to  examine  in  detail 
the  Individual  characteristics  of  the  great  variety  of  soil  series,  types, 
and  phases  noted  above.  However,  in  order  to  present  a  somewhat  comprehensive 


review  of  the  surface  matariala  praaant  In  the  araa,  •  conaldaration 
of  general  faaturaa  of  the  soils  is  (Ivan  in  tha  following  paragraphs, 

Thraa  major  catagorias  of  soils  ara  prasant  in  tha  study  araa. 
Technically,  those  soils  would  be  classified  as  Gray-Brown  Podsols, 

Rad  and  Yellow  Podaols,  and  Lithosols  (U.S.D.A,  1938,  1951).  The 
azonal  soils  of  tha  latter  group  range  from  "tough  stony  land"  occurring 
at  the  highest  elevations  where  alapas  af  60%  or  mere  ara  common  to  tha 
alluvial  soils  developed  along  tha  flood  plaint  of  the  Toccoa  River  and 
its  major  tributaries. 

The  Gray-Brown  Podsols  ara  the  moat  contlnuoua  and  extensive  soils 
in  the  area  and  except  for  ocoaaional  llthosol  patches  occupy  most  of 
the  upland  sites  above  2500  foot  on  tha  average.  They  are  characterised 
by  organic  mats,  thin,  gray  Ax  horisons,  and  yellowish-  to  reddish-brown 
B  (subsoil)  horisons,  Physically,  these  soils  ere  generally  friable  in 
consistency  and  loamy  in  texture,  silty  or  sandy  at  or  near  the  surface, 
more  clayey  below.  Derived  from  the  typical  gneisses,  schists,  and 
granitoid  rocks  of  the  study  area,  the  physical  characteristics  of  these 
residual  soils  are  a  reflection  of  tha  persistence  of  original  minerals 
and  the  alteration  and  decay  of  others.  Most  noteworthy  is  the  presence 
of  mica  flakes,  principally  muscovite,  which  have  persisted  from  tha 
original  feldspars.  Biotite  mica,  common  in  unaltered  rock,  is  less 
resistant  but  occasionally  persists  in  altered  form  as  "vermlculite" 
(Denison,  at  al.,  1929,  p,  2),  More  often,  the  biotite  has  been  weathered 
to  kaolinlte,  adding  to  the  clay  fraction  of  the  soils  along  with  that 


derived  from  the  feldspars,  equally  abundant  in  parent  rocks  of  the 

area. 

The  Red  and  Yellow  Podzols  differ  from  the  Gray*Brewn  type  in 
degree  of  lateriaation  or  inclusion  of  laterite  materials.  More  than 
one  cycle  of  development  is  apparent.  While  the  underlying  rocks  ere 
similar  to  those  elsewhere  In  the  study  area,  these  soils  tend  to  be 
sandier,  coarser* textured ,  strongly  leached,  and  comparatively  lew  in 
organic  matter.  Heavy,  red,  yellow,  or  mettled  clay  subsoils  era  the 
rule  and  erosion  haa  exposed  them  in  many  places.  South  of  the  southern 
mountain  belt,  these  soils  occupy  piedmont  sites  generally  bel on  2900 
feet.  Along  the  crest  of  the  escarpment  they  occur  in  gaps  only*  for 
example,  Cane  Creek  Gap  and  at  the  head  of  McAiry  Creek  near  Geeoh  Gap. 

In  the  north  central  and  northeastern  sections,  they  are  found  south 
of  Mulky  Gap  between  Spencer  Knob  and  Wildcat  Knob;  north  of  Shope  Gap | 
in  the  vicinity  of  Jones  Branch  along  the  road  to  the  Toccoa  Forest 
Experiment  Station  heading  northeast  of  Baxters  just  south  of  Baxters 
northeast  of  the  C.C,C.  campsite;  and  along  Williams  Creek.  Most  of 
these  locations  are  above  2300  feet,  Zn  the  lower  uplands  (between 
2000  feet  and  2300  feet,  usually),  these  soils  are  distributed  in  two 
general  regions  of  some  extent.  Along  the  Forest  8ervlce  road  passing 
through  Oaddistown,  they  occur  somewhat  parallel  to  the  Toccoa  River 
and  along  the  lower  courses  of  many  of  its  tributary  streams  (Mauldin, 
Cochran,  Frank,  Davis,  Grisale,  end  Headtewn  Creeks).  The  second  region 
Includes  Dunagan  Mountain  and  the  Skeenah  Creek  valleys  the  area  north 
of  Copper  Creek  to  ths  south  end  of  Licking  Mountain  and  west  to  Margret; 


and  along  Rock  Creak  north  of  the  Trout  Rearing  Station,  all  of  theeo 
locations  lying  in  the  north  central  and  northwestern  part  of  the  study 
area.  Two  smaller  Red  Podzolic  sections  are  located  south  of  Sarah 
along  McAiry  Creek  to  the  southeast,  and  parallel  to  upper  Youngcane 
Creek  drainage  on  the  north-facing  slopes  of  the  northern  mountain  belt. 
In  general,  the  Red  and  Yellow  Podzols  are  characteristic  of  the  inter¬ 
mer, tane  basin  and  bordering  uplanda,  ancleaad  by  and  usually  at  lower 
elevations  than  the  Gray-Brewn  Pedsels.  In  both  higher  and  lower  upland 
sites,  these  soils  originate  from  gneiss  in  seme  places,  from  schists 
In  others. 

Considering  the  soils  of  the  Ranger  area  from  a  lithologic  point 
of  view,  che  Carolina  aeries  schists  break  down  rapidly  due  to  the 
inherent  nature  of  such  rocks  but  total  decomposition  is  slow.  Surface 
layers  of  soils  derived  from  the  schists  are  often  extremely  micaceoua 
and  contain  numerous  small  fragments  of  undacomposed  rock.  Subsoils  of 
blotlta-muscovlte  schists  are  generally  brown  to  red  and  sandy.  Blotite 
mica  schists  produce  red  clay  subsoils.  The  inclusion  of  other  minerals 
such  as  kyanlte,  graphite,  and  sllllmanita  usually  result  in  lighter, 
buff  to  gray  subsoils,  locally  with  considerable  clay.  These  are  well 
exhibited  in  the  northern  mountain  belt.  In  the  Ranger  area,  it  can 
be  observed  that  schists  with  original  bedding  planes  and  parallel 
schistosity  oriented  horizontally  are  overlain  with  thinner  soils  than 
those  with  angular  orientation. 

The  gneisses,  such  as  the  common  Carolina  biocite  gneiss,  and 
granitoid  rocks  contain  more  soluble  minerals,  particularly  feldspars. 
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As  «  rssult .  b  'lor,  deeper  soils  srs  formed,  typically  with  red  clsy 
subsoils,  1-  "allow  occasionally .  Gamet-kyanlte  gneisses  associated 
with  the  Carolina  series  are  extremely  resistant  to  weathering  and  at 
the  highest  elevations  o£  the  northern  mountain  belt  and  along  the  western 
margin  of  the  area  develop  the  thinnest  soils.  Surfaces  are  liberally 
strewn  with  resistant  boulders.  In  general,  however,  guelssic  outcrops 
tend  to  be  under-represented  as  compared  with  schists. 

The  Roan  serlas  gneisses  and  schists  typically  produce  distinctive 
dark  red  (soswtimes  dark  to  yellowish-brown)  clay  sells  which  are  aneng 
the  deepest  soils  found  in  the  study  area.  As  is  characteristic  ef 
amphibolitic  rocks,  weathering  quickly  removes  the  hernblende  and  alters 
the  feldspars.  Roadcut  outcrop*!  display  rectangular  remnants  about 
the  alee  of  building  bricks. 

Soil  formation  over  the  larger  pegmatite  dikes  produces  blocks 
of  resistant  vein  quarts  scattered  about  In  heavily  micaceous  sandy 
soil.  Small  detached  mica  books  are  occasionally  found  In  such  soils. 
Perhaps  the  best  display  of  soils  of  this  type  is  along  the  crest  of 
the  southern  mountain  belt  escarpment. 

In  general,  most  of  the  soils  of  the  study  area  are  fine-  to  medium 
textured  and  well  structured.  These  features,  along  with  an  abundance 
of  organic  matter  for  the  moat  part,  are  conducive  to  moisture  absorption 
and  retention.  Medium  to  well  developed  Internal  drainage  appears  to 
be  the  ease  for  a  large  portion  ef  the  area.  Moderately  friable  to  crumbly 
surface  soils  and  subsoils  are  most  common  although  loose  (noncoherent), 
compact,  and  plastic  extremes  are  found  In  a  number  of  aituatiens.  The 
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redd iah-brown  soils  of  the  knobs  and  hills  of  the  interraontane  basin 
tend  to  become  redder,  denser,  and  more  plastic  as  depth  increases. 

In  the  higher  uplands  above  2500  feet  in  the  southern  and  northern 
mountains  belts,  the  residual  soils  may  be  less  than  two  feet  deep  in 
gneiss  and  granite  areas  strewn  with  many  large  boulders  and  smaller 
rock  fragments.  Soils  of  similar  depth  overly  weathered  mica  schist 
in  the  northwestern  part  of  the  area  in  the  uplands  bordering  the 
Toccoa  Rlver-Skeenah  Creek  confluence.  On  the  summits  of  the  linear 
and  arcuate  ridges  in  the  sautharn  mountain  belt  north  ef  the  escerpment, 
soils  extend  to  five  to  eight  feet  depths  above  granite  and  hornblende 
gneiss  bsd  rock. 

In  the  lower  uplands  below  2500  feet  in  end  around  the  inter- 
montane  basin,  depths  to  weathered  micaceous  schist  vary  from  two  feet 
to  five  feet,  reaching  eight  feet  in  areas  underlain  by  granite  gneiss, 
such  as  those  bordering  Grizzle  Creek  end  Cavender  Ridge  on  the  north. 

The  deep  thicknesses  of  saprollte  in  many  places,  especially  in  the  lower 
uplands,  have  been  discussed  in  e  previous  section.  In  these  situations , 
depths  to  bed  rock  may  be  as  much  at  a  hundred  feat. 

Colluvial  deposits  along  the  bases  of  slopes  art  judged  to  range 
from  about  three  feet  to  eight  feet  in  depth.  Extension  of  auch  deposits 
over  alluvium  and  other  materials  makes  determination  of  depth  extremely 
difficult,  if  not  impossible,  in  places.  Colluvial  deposits  sccumuleted 
in  the  high  elevation  gaps  appear  to  thicken  toward  the  centera  of  the 
gape  to  unknown  depths. 


In  the  bottom  lands  flanking  the  streams  of  the  area,  normal  flood 
plain  or  valley-flat  alluvial  associations  have  accumulated  through 
flooding  aided  by  sheet  wash  from  the  slopes.  The  surface  material 
probably  overlies  older  channel-fill  and  lateral  accretionary  deposits. 
Relict  features  of  the  parent  material  are  preserved  in  many  cases. 

Where  they  could  be  measured  somewhat  accurately,  the  bottom  land  soils 
averaged  around  three  feet  in  depth.  Disconnected  patches  of  alluvial 
material  occur  along  the  upland  portions  of  some  of  the  streams.  Such 
deposits  have  been  regarded  as  older  alluvium,  some  perheps  dating  from 
earlier  geomorphologlc  cycles.  Among  the  alluvial  soils  of  the  bottom 
lands  are  the  poorest  drained  and  least  developed  morphologically.  On 
tha  other  hand,  old  alluvium  along  principal  tributary  streams  displays 
fair  to  good  subsoil  differentiation  (Figure  14  A). 

Road  cuts  and  stream  dissection  expose  terrace  deposits  in 
several  places,  particularly  along  Little  Skeenah  and  Skeenah  Creeks 
in  the  northwestern  part  of  the  Ranger  area  (Figure  14  B) ,  and  to  some 
extent  along  Rock  Creek  and  the  Toccoa  River.  There  are  at  least  two 
terrace  levels,  one  within  25  feet  of  present  stream  elevations  and 
another,  older,  level  up  to  a  hundred  feet  above.  These  are  neither 
continuous  throughout  the  area  nor  of  oqual  development.  Rounded 
quartsite  sand  and  gravel  layers  with  some  boulders,  reached  at  around 
six  feet  from  the  surface,  are  common  to  all  these  terraces,  with  depth 
of  soil  above  the  coarse  material  being  half  that  figure  in  many  cases. 
The  typically  yellowish  subsoils  of  some  streams  terraces  in  the  inter- 
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Figure  14.  Alluvial  soils.  A,  Old  alluvium  in  veiley  south  of  C.  C.  C, 
campsite.  B.  Terrace  along  Skeenah  Creek  Valley  northeast  of  Salem 
Church. 
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montane  basin  are  compact  whan  drv  and  plastic  whan  wat.  Ra inn ants  of 
tha  higher  tarracas  art  heavily  dissected  and  redder  in  color. 

3.  Humus  Development 

Owing  to  tha  cooler  temperatures  prevailing  in  the  uplands, 
coupled  in  some  cases  with  tha  nature  of  the  materials  involved,  tha 
accumulation  of  plant  residues  in  portions  of  the  study  area  has  become 
a  pronounced  feature.  While  not  strictly  considered  as  part  of  tha 
solum  by  soma  definitions  (U.S.D.A.,  1951,  p,  176),  tha  thickness  and 
areal  extant  of  tha  fresh  to  partly  decomposed  planv  debris  is  an  impor¬ 
tant  consideration  in  describing  surface  materials  in  the  area.  Further¬ 
more,  as  the  vertical  dimensions  of  such  materials  an  masse  and  indi¬ 
vidually  increase,  features  of  microgeometric  significance  emerge. 

At  30  sites  chosen  for  vegetation  sampling  (see  Plate  10),  the 
thickness  and  site  coverage  of  the  Aq  (F)  layer  of  partially  decomposed 
but  identifiable  organic  matter  and  the  underlying  Ai#  (H)  layer  of 
humus  were  calculated  and  observations  were  made  concerning  the  nature 
of  the  material.  Where  present,  A Q0  (L)  accumulations  were  noted, 
especially  if  containing  material  of  large  sice.  In  the  following 
tabulation  of  data,  the  sites  are  grouped  into  geographic  and,  as 
nearly  as  possible,  physiographic  assemblages. 


Elevstion 

Thickness 

Per  cent 

Thickness 

Site 

Interval 

F  (inches) 

Cover 

H  (inches) 

North  Central 
section  - 
valleys  of 
creeks  flowing 
south  from  67 

northern 

2250-2500’ 

0-4 

85 

o-h 

Elevation  Thickness  Per  cent  Thickness 
Site  Interval  F  (Inches)  Cover  H  (inches) 


mountain  belt:  65  2000-2500'  1-2  50  V-% 

#67  -  laurel 

leaves,  twigs, 

barks,  logs  (10% 

coverage) . 

#65  -  scattered 
leaves  and  twigs. 

Old  pasture  area. 

11.  Western  border 

section  -  along  36*37  2000-2500’  %-5  100  1 

Rock  Creek:  68  2250-2500’  1-3  100  Jg-1 

#36  -  holly, 

hardwood,  pine 

twigs,  decayed 

logs. 

#37  -  pine 
needles,  twigs, 
decayed  logs. 

#68  -  80%  pine 
needles,  twigs 
and  limbs  (35%) 
plus  grassy 
spots;  2*  bogs 
in  creek. 

III.  Northern  slope 

of  southern  22  2250-2500’  0-4  60  0-2 

mountain  sec¬ 
tion  -  south  of  16  2000-2500'  0-5  00  0-2 

Cooper  Gap  and 
near  upper  Toccoa 
River  headwaters: 

#22  -  laurel  leaves 
and  twigs ,  hemlock 
needles. 

#16  -  leaves,  twigs, 
pine  needles. 

IV.  On  or  near  crest 


of  southern 

66 

3250-3500' 

2-3 

100 

1 

escarpment: 

(west  to  east) 

24 

2750-3000' 

1-5 

98 

1-2 

#66  (Puncheon 
Gap):  leaves, 

23 

2500-2750’ 

0-6 

60 

0-1 

/ 


N 

_ — «W  lid#  * 
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Elevation 

Thickness 

rar  cent 

Thickness 

8  it* 

Interval 

F  (inches) 

Cover 

H  (inches) 

twigs,  ferns. 

19 

2750-3000* 

1-5 

65 

l-l| 

#24  (Vast  of 

Horse  Gap) : 

8 

3250-3500 

0-3 

90 

1-3 

hardwood  leaves, 

i-2 

twigs , 

10 

3000-3250 

0-2 

50 

decayed  logs. 

12 

2750-3000 

1-4 

100 

1-2 

#23  (South  of 

Horse  Gap) : 

49 

27  50* 

0-2 

90 

1-1) 

undifferentiated 

laavas  and 

35 

2750-3000* 

2-6 

100 

1-1) 

twigs. 

#19  (Southeast 
of  Hors*  Gap) : 
l*«v«s,  twigs, 
limbs, 

#8  (Summit  Conn*r 
Mountain) : 

Hardwood  laavas, 
twigs,  limbs. 

#10  (Bast  ef  #8): 
undifferentiated 
laavas,  twigs, 
limbs. 

#12  (Coopar  Gap): 
oak  laavas,  twigs, 
othar  hardwoods 
debris,  logs  in 
lata  decay  stag*. 

#49  (Justus  Gap): 

90%  pine  needles, 

10%  oak  laavas, 
twigs. 

#35  (Long  Mountain 
summit) :  oak, 
laursl  leaves,  twigs, 
bark,  logs. 


V. 


Southeast  flank 
of  Conner 
Mountain  -  along 
road : 

#4  (Southeast  of 
road) : 

pin*  needles, 
twigs j  laurel 


4 

2000-2250* 

1-3 

100 

)-2 

5 

2000-2250’ 

0-3 

20 

0-1 

2 

2250-2500' 

0-8 

35 

0-1 

3 

2000-2250* 

0-3 

45 

0-) 
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Elevation  Thickness  Par  cant  Thickness 

Stta  Intarval  F  ( inches)  Cover  H  (inches) 


laavas,  twigs 

under  clumps. 

#5  (Near  #4); 
oak  twigs  and 
logs. 

#2  (North  of 
road):  oak 
leaves,  twigs. 
#3  (South  of 
road):  pine 
naadlas,  twigs, 
bark,  logs. 

VI,  South-facing 
slope  of 


southern 
mountain  sec***- 

9 

3000-3230* 

1-6 

100 

1-1* 

tlon: 

#9  (Southwest  of 

7 

2300-2730* 

1-3 

98 

1-1* 

Cooper  Gap) ; 

11 

2500' 

2-5 

100 

1-2 

undifferentiated 
leaves,  twigs, 
logs. 

#7  (East  of  ' 
Cooper  Oap 
road) :  oak 
leaves,  twigs, 
decayed  logs 
(some  chestnut), 
#11  (Half  way 
between  Justus 
and  Cooper  Gaps): 
hardwood  leaves, 
twigs,  logs. 

VII,  8tream  valley, 
southern  moun- 


tain  31 

belt  escarpment- 

1750-2000’ 

0-6 

85 

0-1 

Etowah  River  30 

Valley  northwest 

1750-2000' 

0-4 

50 

0-1 

of  Zion  Church:  l 
#31  (Near  head 
of  river  •  : 

1750-2000’ 

1-4 

100 

l 

valley).  13 

1750-2000' 

0-4 

75 

0-1 

Blevatien  rnickness  rer  cant  Thickness 

Sita  Intarval  F  (inches)  Cavar  H  (inches) 

pine  brush 

piles,  slash  14  1750-2000'  1-1$  100  $ 

#30  (Northeast 
branch  valley): 
hardwood  loaves, 
pins  needles, 
twigs,  brush 
piles,  stumps, 
logs. 

(Near  Mt.  Zion 
Church):  oak, 
pine  twigs. 

#13  (North  of  #1): 
hardwood  leaves , 
pine  needles, 
twigs;  decayed 
logs. 

#14  (Northeast  of 
#1) :  pine 
needles,  twigs, 

VIII.  Near  base  of  the 

southern  48  1500-1750*  1-4  100  1-2 

escarpment:  41  1500-1750'  1-4  100  $-2 

#48  (Camp 
Wahsega,  south¬ 
east  of  Ward 
Creek) :  hard¬ 
wood,  pine,  laurel 
leaves,  twigs; 

20%  caver  of  de¬ 
cayed  logs  and 
twig  clumps, 

#41  (Northwest  of 
Hidden  Lake) : 

Slash  brush, 
limbs,  twigs, 
pine  needles. 

At  some  of  the  sites  described  above,  the  range  in  thickness  shown 
for  the  F  layer  results  from  the  absence  or  paucity  of  such  materials  in 
creek  beds  and  on  steep  or  washed  slopes,  and  the  development  of  thicker 


accumulations  against  logs,  traa  basts,  and  tha  lika.  It  was  notad  in 
tha  aurvay  that  within  tha  bound ariaa  of  at  laaat  a  third  of  tha  sitas 
axaminad,  90-100%  of  tha  surfaca  litter  was  burnabla.  In  a  shdrt  tima 
aftar  a  rain,  tha  P  layar  proved  to  ba  at  laast  50%  dry  in  tha  aitas 
along  tha  southarn  ascarpmant  crast  but  at  ona  sits,  on  tha  seuthaast 
flank  of  Cannar  Mountain,  tha  F  layar  waa  wot  nina  hours  aftar  a  rain. 
At  tha  aita  naar  Mt,  Zion  Church,  closo  to  tha  basa  of  tha  ascarpmant, 
40-50%  of  tho  layor  was  dry  tight  hours  aftar  a' rain. 

Tha  sitaa  along  tha  crast  of  tha  aacarpmant  and  tha  uppor  alopas 
have  tha  thickest  A}  layara  on  tha  avarago;  howavar,  aa  expected  in 
podsolic  soils,  this  layar  is  relatively  thin  (ca.  2")  in  all  caaea. 
Mineral  soil  exposure  la  comparatively  uncommon  in  theae  same  altos. 

It  does  occur,  however,  in  all  but  ona  alto  on  tha  northern  slope  of 
tha  southarn  mountain  bait  and  along  tha  southeast  flank  of  Conner 
Mountain,  related  in  all  probability  to  the  concentration  of  moisture 
and  consequent  runoff,  mainly  as  sheet  wash. 

Mor,  mull,  and  duff  mull  humua  types  (Walker  and  Perkins,  1958, 
p.  9;  Hoover  and  Lunt,  1952)  are  represented  among  tha  sampled  sites 
in  an  8:15:7  ratio.  In  sites  where  tha  humus  could  ba  classified  as 
mor  (pine  stand)  typa,  tha  A}  layar  is  scarcely  more  than  an  inch 
thick  on  tha  average  whan  present,  whereas  tha  same  layar  in  tha  sites 
having  tha  mull  (hardwood)  typa  is  nearly  2}  times  as-,  thick.  In  sites 
where  tha  duff  mull  humus  typa,  with  an  admixture  of  pine  and  hardwood 
dabria,  is  developed,  tha  A^M  layar  resembles  tha  mor  typa  in  thickness 
and  tha  A}  layer  approximates  tha  mull  typa. 


At  the  Cooper  Gap  aita,  whara  the  identity  of  mull  bumua  appaara 
unequivocal,  although  a  thin  A|a  layer  is  developed,  it  wee  observed 
that  the  humus  layers  ware  dry  a  short  time  after  a  hard  rain.  This  la 
in  aharp  contrast  with  the  slower  infiltration  rate  through  mar  type 
humus  (Walker  and  Perkins,  1958,  p.  35). 

Those  sites  having  the  thickest  mull  humus  layers  are  located 
at  the  higher  elevations  above  2500  feet.  This  is  prebably  related  to 
slower  decomposition  as  a  result  ef  cooler  upland  temperatures.  A 
possible  bearing  on  the  consistency  of  lower  sell  horlsons  with  a  high 
clay  content  may  follow  since  plasticity  is  increased  by  the  inclusion 
of  released  organic  colloids  (Grim,  1950,  p.  10). 

Prom  the  standpoint  of  pedestrian  trafficabillty,  an  important 
consideration  in  Ranger  operations ,  the  extant  and  nature  of  the  humua 
layers  in  an  area  such  aa  this  one  would  appear  to  be  a  matter  of  some 
significance.  Within  a  vertical  range  extending  from  absence  of  humus 
cover  through  surface  layers  a  few  inches  thick  to  brush  piles  and  logs 
measured  in  feet  are  the  means  ef  negotiating  a  topographically  diverse 
terrain  with  both  maximum  and  minimum  efficiency.  At  ene  extreme,  debris 
M'dticrogeometric  dimensions  are  encountered  as  will  be  discussed  in  a 
later  aectlon.  At  the  ether  extreme,,  the  combination  of  ahallow  soils, 
heavy  subsoils,  high  relief,  and  considerable  precipitation  has  brought 
about  the  complete  removal  of  top  soil.  Such  truncated  profiles  are 
common  in  the  area  and  where  exposed  on  the  surface  create  extremely 
difficult  situations  in  terms  of  movement.  Humus  cover  modifies  these 
conditions  to  a  great  extent. 


The  influence  of  different  types  of  humus  on  profile  development 
results  in  verieble  subsurface  conditions  which  in  turn  may  bo  relevant 
to  successful  performance  of  a  given  military  maneuver. 

4.  Cone  Penetrometer  Teat 

A  cone  penetrometer  test  of  soils  trafficability  was  made  at 
vegetation  sampling  site  52  (See  Plate  10)  at  ene  paint  during  the 
field  invest igatien.  Although  testing  by  this  methed  was  net  continued, 
the  results  of  the  test  are  presented  here  to  Illustrate  this  mebillty 
faetbr  at  one  of  the  more  difficult  environmental  situations  encountered 
in  the  study  area. 


CONE  INDEX 


Station 

Surface 

3" 

6" 

mmmmm 

9"  12" 

Site  52,  near  Mauldin  Creek 

50 

100 

60 

50 

2/10  ml,  W.  of  Forest  Service 

60 

110 

80 

60 

(Geddistown)  road,  8W 

60 

120 

80 

70 

of  Cooper  Gap;  2300  ft. 

' 

elevation. 

Averages:  57 

110 

73 

60 

Description:  Alder  thicket  and 
swampy  area. 

Ae  -  1-2"  (damp  grass  &  leaves) 

Ai.-*-l" 

Ai  -  3" 

8ell  soggy  and  wet  with  much 
partially  decayed  humus. 

If  an  adequate  sample  was  taken  and  a  comparison  with  available 
data  (Dept,  of  the  Army,  1959,  Table  I)  is  justified,  nearly  all  cene 
index  values  fall  within  the  B  (inorganic  clay  of  high  plasticity,  fat 
clay)  soils  group  range.  However,  because  the  sampling  was  performed 
on  July  30,  minimal  values  may  have  been  recorded,  and  relating  wet 
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••••on  tnffic4bi.li.ty  characteristics  t©  th*  toil  condition*  at  thia 
•it*  without  adjustment  of  thasa  value*  is  probably  not  valid. 

D,  Surface  Composition  Summary 
1.  Classification  of  Meter lals 

a.  Introduction.  In  previous  sections,  a  primarily  descriptive, 
largely  qualitative  account  of  surface  materials  which  contribute  impor¬ 
tantly  to  the  physical  environment  of  the  Ranger  area  was  presented, 
mainly  for  th*  purpose  of  establishing  the  range  of  variation  in  such 
materials.  Despite  the  obvious  diversity  and  complexity  encountered 
in  th*  area  and  revealed  by  the  survey,  an  attempt  has  been  mad*  to 
reduce  the  magnitude  of  types  and  considerable  technical  detail  to  a 
•ingle  descriptive  system. 

As  a  result  of  particular  emphasis  or  special  Interests,  systems 
of  classification  have  arisen  from  the  study  of  surface  materials  which 
perhaps  serve  the  needs  of  those  similarly  concerned  but  are  of  limited 
utility  outside  the  field  of  application.  Furthermore  a  profusion  of 
technical  terminology,  often  arbitrarily  defined,  limits  th*  practical 
us*  of  information  so  complied.  A  comparison  of  soils  and  geologic 
maps  of  the  same  area  based  on  different  systems  often  shows  little 
correspondence  even  though  the  object  of  Interest  is  of  th*  same 
fundamental  composition  to  a  large  degree,  and  soil  formation  and 
weathering  of  rocks  are  inseparably  associated. 

Surface  materials,  such  as  rocks,  no  less  than  their  biological 
counterparts,  are  products  of  evoi  'ion  and  environment.  The  analogy 
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may  ba  carried  further  in  suggesting  that  the  problem  of  achieving  a 
single  system  of  classification  for  surface  materials  is,  in  effect, 
a  problem  of  synthesising  evolutionary  and  ecological  detail  arising 
from  several  areas  of  emphasis.  There  is  a  close  similarity  here  to 
the  problem  of  integrating  the  separate  matters  of  concern  in  bio- 
geography  as  outlined  by  Dansareau  (19514, pp.  5-6),  and  many  of  the 
matters  appear  remarkably  correlative  when  viewed  in  the  context  of 
the  ecosystem.  Among  thest  are  genetic  composition,  geographic 
distribution,  topographic  limitations,  unit  or  association  response  to 
environmental  factors  or  fluctuations  in  thept,  structure  and  composi¬ 
tion  of  association,  relationships  to  other  associations  differently 
organised,  and  effects  of  man's  activities. 

b.  Systematica.  After  examining  and  enumerating  by  standard 
(i.e,,  "classical")  methods  the  various  surface  components  present 
in  the  study  area  through  spot  sampling  and  reconnaissance,  predict¬ 
able  "behavioral"  patterns  with  respect  to  weathering  and  relief 
emerged.  These  could  be  used  in  extending  the  survey  further  through 
extrapolation,  However,  in  order  to  erect  a  classification  system 
based  on  these  observed  characteristics  but  designed  to  satlsy  the 
objectives  of  broader  utility  «nd,  perhaps,  ultimate  quantification, 
it  appeared  to  be  necessary  first  of  all  to  define  or  reddfine  certain 
parameters.  Most  of  these  were  Involved  in  the  concept  of  "surface" 
Itself,  about  which  the  following  observations  are  judged  to  be 
rslevent  in  the  study  arcai 
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1.  In  an  area  of  high  raliaf,  surface  expression  is  as  diverse 
as  the  topography,  a  matter  of  importance  in  the  present 
study,  since  all  surfaces  regardless  of  inclination  are 
significant  in  the  Ranger  operation.  Traf f icability  problems 
of  the  Rangers  extend  from  massive  outcrops  exposed  on 

high  angle  slopes  to  incoherent  deposits  eccumulated  on 
reduced  slopes.  Differential  weathering,  stream  dissec¬ 
tion,  mass  movement,  and  mass  transport  have  contributed 
to  the  diversity  of  surface  slope  and  materials. 

2.  Although  the  materials  involved  in  surface  composition 
may  be  described  within  fairly  discrete  categories  Crock 
types,  soil  types,  etc.),  the  surface  expression  < 

of  these  materials  varies  according  to  the  nature  of 
the  exposure.  As  discussed  in  a  previous  section,  meta- 
morphlc  rock  types  dominate  in  the  Ranger  area.  The 
uniqueness  of  these  rocks  resides  in  their  megescoplcally 
recognisable  parallel  fabrication  giving  rise  to  folia¬ 
tion  or  schlstosity.  Other  forms  of  cleavage,  some  inclined 
to  bedding,  others  parallel  to  it,  and  cross  jointing  or 
tension  fractures  are^bharacteristic  of  these  rocks.  As  a 
result,  bedding  surface,  tangential,  axial,  and  transverse 
plane  exposures  of  these  rocks  en  masse  display  rather 
different  features  (See  diagrams  in  Cloos,  1946,  p.  19  end 
Grant,  1958,  p.  43).  Reaction  to  weathering,  pattern  end 
form  o*  weathering,  and  devalopmant  of  soils  are  ralated 
directly  to  the  type  of  surface  exposed.  For  example, 
thin  soil  or  none  on  an  exfoliating  surface  may  be- one 
View  of  a  granitoid  gneiss,  while  e  blocky,  somewhat  ladgy 
surface  develops  at  some  angle  to  the  other. 

3.  In  characterising  aurfece  in  the  Renger  eree,  the  vertical 
dimension  (l.e, ,  perpendicular  to  the  lithosphere-atmosphere 
interface)  is  perhaps  the  most  important,  critical  depth 
depending  upon  the  nature  of  the  material  involved  and/or 
topographic  position.  This  profile  includes  soil  horizons 
and  humus  cover  where  developed.  The  lower  limit  (base 
level)  of  consequence  in  this  physiognomic  view  is  variable. 
For  the  more  resistant  rocks,  such  as  the  gnelsslc  and 
granitoid  types  lying  at  or  near  the  surface  in  the  high¬ 
land  sections,  the  lower  boundary  of  internal  fracturing, 

or  of  the  zone  within  which  the  inner  surface  (Penck,  1953, 
p.  47)  is  developed,  may  be  regarded  as  such,  whereas  in 
the  deeply  weathered  rocks,  the  water  table  defines  the 
base  level.  The  extent  of  development  is  e  function  of 
elevation,  slope,  maturity,  and  related  factors  involved 
in  weathering  end  denudation.  Normally,  profile  thickness 
decreases  with  Increase  in  slope  and  denudation,  and  increases 
with  decrease  in  slope  and  increase  in  depth  of  weathering. 
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cohesion  ot  materials  increases  m  importance  witn  increase 
in  slope.  Stability  of  the  profile  is  a  measure  of  relative 
mobility  which,  in  turn,  depends  upon  the  nature  of  the 
material  or  its  component  parts.  For  example,  a  number  of 
unconsolidated  deposits  are  already  mobile  in  the  unweathered 
state,  or  become  so  in  contact  with  water  (Penck,  1953, 
p.  75).  The  role  of  vegetation  in  maintaining  the  profile 
and  adding  to  it  is  obvious;  the  role  of  man  in  altering  or 
destroying  it  needs  no  elaboration. 

The  system  developed  to  classify  the  wide  variety  of  surface 
materials  present  in  the  area  is  essentially  lithologic  in  character 
with  major  emphasis  placed  on  response  to  weathering  and  relative  move¬ 
ment.  Technical  and  additional  descriptive  details  concerning  special 
features  of  many  of  the  types  included  in  the  system  can  be  found  in 
the  previous  sections.  The  system  is  described  as  follows: 

A.  Hard  Rock  Surface  -  Divided  on  the  besis  of  massive,  bedded 

(foliated),  or  complex  structure,  the  latter 
consisting  of  a  cantral  mass  overlain 
by  thick  arching  sheets.  Massive  types 
•re  gneiss ic  to  granitoid  end  occur 
typically  above  2500  feet.  Bedded  types 
•re  schistose  mainly  but  may  be  gneisslc. 
While  not  confined  to  any  elevation  range, 
the  schistose  types  era  more  commonly 
seen  at  the  lower  elevations.  They  ere 
typically  angular  end  ledgy,  often  foldtd 
and  faulted,  end  produce  the  brighter 
colored  soils.  The  complex  type  appears 
to  represent  an  intrusive  phase. 

B.  Loose  Rock  Surface  -Divided  on  the  basis  of  implied  degree 

and  agency  of  movement  or  transport. 
Basically,  this  is  the  regolith  of 
Merrill  (1906,  p.  287)  and  includes 
residual  and  transported  subdivisions, 
specifically  saprolite  (Becker,  1895, 
p.  289),  gap  and  slope  colluvium,  and 
stream  alluvium  (old  and  newer  flood 
plain  alluvium,  and  terrace  deposits). 
Unconsolidated  (Incoherent)  material  for 
the  most  part,  components  range  in  size 
from  gravel  and  coarse  sand  to  silt  and 


clay,  often  In  mixtures.  Occasional 
raalatant  fragments,  cobbles,  pebbles, 
and  remnant  dike  stringers  are  found 
locally.  This  material  la  found  In  gaps 
In  the  linear  ridges  of  the  mountain 
belts,  along  stream  courses  and  neat 
bases  of  slopes  at  the  lower  elevations, 
and  In  deeply  weathered  northeastern  and 
northwestern  portions  of  the  area, 
occasionally  elsewhere. 


C.  Combination  (Mixed) 

Surface  -  Consists  of  mixtures  of  A  and  B  categories 
above  with  arbitrary  percentage  limita¬ 
tions.  Produced  by  differential  and 
extensive  weathering  of  A  types  but  to 
a  lesser  degree  than  any  of  the  B  types 
so  derived.  This  surface  is  highly 
variable  within  short  distances  and  Is 
characteristic  of  intermediate  elevations 
along  the  outer  margin  of  the  central 
basin  sector. 

8ills  are  Included  In  all  of  the  categories  listed  above.  Asonal 
soils  with  little  or  no  morphological  development  are  associated  with 
both  the  hard  rock  surface  and  recent  alluvium  of  the  bottom  lands,  at 
the  two  extremes  of  relief.  Zonal  soils  are  included  in  other  surfaces, 
the  Red-Yellow  podsolic  soils  in  the  loose  rock  and  combination  surfaces, 
and  the  Qray-Brown  podsolic  soils  In  the  hard  rock  surface  and  to  some 
extent  in  the  combination  surface.  Truncation  of  soil  profile  is  common 
In  the  loose  rock  surface  composed  of  saprolite.  Humus  cover  may  be 
present  on  all  surface  types  in  the  manner  discussed  In  a  previous  section 
of  this  report. 

Recognition  of  rock  types  to  comply  with  the  system  requires 
familiarity  with  gross  characteristics  only  despite  the  complex  mineral 
logic  and  petrologic  variation  described  previously.  Even  so,  in 
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otystaiiine  Delta  or  this  type,  gneisses  grade  iniu  awuiai.a  on  tu«  on* 
hand  end  into  granitoid  igneous  rocks  on  the  other,  often  imperceptibly, 

so  that  divisions  are  arbitrary  in  many  cases.  Furthermore,  rocka  of 

/ 

diverse  types  metamorphosed  under  a  similar  environment  commonly  appear 
similar  due  to  convergence  to  a  homomorphic  type  (Crickmay,  1936, 
pp.  1386-1387). 

Further  refinements  to  the  system  could  be  made  by  including 
textural,  mlnaraloglcal,  and  other  variations.  As  Indicated  in  the 
mapping  legend  below,  color  can  be  used  to  differentiate  among  certain 
types  and  this  is  turn  suggests  sons 1  characteristics  related  to  drainage 
and  chemical  reiciions. 


2.  Distribution 

On  the  following  pages,  several  strip  maps,  located  by  grid 
numbers  on  Figure  lfe ,  have  been  used  to  locate  examples  of  surface 
materials  present  in  the  Ranger  area.  Time  was  not  available  to 
extend  the  survey  to  the  point  of  drawing  boundaries  for  specific 
types.  However,  it  is  felt  that  the  strip  maps  (Figures  16-23) 
contain  a  representative  sampling  which  can  be  extended  as  the  occasion 
warrants.  The  following  legend,  codified  by  a  letter-number  system, 
defines  the  symbols  used  on  the  strip  maps: 


•  Hard  Roc*  Surface 

.1  Mas  s  ive  '( One  Us  ic-Granitoid ) 

.  Bedded  (Foliated) (schistose  mainly,  occasionally 
gneiss ic) 

.  Grey  (gneisslc  variety) 


.  Reddish 
.  Dark  Brown 


(schistose  variety) 


Figure  IS.  Grid  location  of  surface  materials  strip  maps. 


X 


63 


B.  .  .  .  .  .  Loose  Rock  8urf«ce 

1  ....  .  Colluvium 

a . Gap 

b . Slope 

2  .  Alluvium 

a .  Bottomland 

(1)  .  .  .  .  Recent 

(2)  .  .  .  .  Older 

b .  Terrace 

3  .  Residuum  (saprollte) 

a .  Purplish-red 

b . Light  brown 

c . Dark  brown 

d . Bleached  red 

(l)  .  .  ,  .  Occasional  thin  dike  stringer 
«) .  .  .  .  Completely  saprolitlc 


C .  Composition  (Mixed)  Surface 

1  . More  than  50%  A1  plus  B3^ 

2  . 50%  or  less  of  A1  plus  B3* 

3  . More  than  50%  A2  plus  B3* 

4  . 50%  or  less  of  A 2  plus  B3* 

*B3  may  have  a-d  color  variations  listed 
under  B3  in  the  previous  category  and  the 
particular  letter  is  then  added ,  eg. ,  Cla 


Examples  A2c  Is  a  hard  rock  surface  composed  of  dark  brown 
schistose  rock,  probably  had  good  profile  development,  and 
is  ledgy  In  vertical  exposures. 


The  foregoing  survey  of  surface  materials  was  not  intended  to 
represent  more  than  an  Introductory  venture  Into  the  matter  of  quantifying 
a  variety  of  surface  materials  present  In  a  complex,  crystalline  area. 
Rigid  oontrols  ere  lacking  due  to  the  time  limitations  imposed  on  the 
study.  Much  more  data  with  wider, coverage  is  needed)  the  practicability 
of  collecting  such  Information  at  the  sites  selected  tor  vegetation 
sampling  is  outweighed  by  prejudiced  results.  Further  definitions  are 
required  in  the  system,  as  for  example,  in  the  differentiation  between 
hard  and  soft  rock  which  might  appear  to  be  simple.  Deeply  weathered 
matamorphlc  rocks  possess  internal  weaknesses  not  apparent  in  surface 


view. 


E.  Hydrology  and  Hydraulic  Oeomatry 


1.  Oanaral  Hydrologic  Fdatursa. 

Tha  aurfaca  streams  draining  the  Ranger  area  have  bean  developed 
in  patterns  closely  associated  with  tha  physiographic  divisions  described 
in  a  previous  section.  The  southern  escarpment  and  piedmont  is  drained 
from  southeast  to  southwest  by  tributary  streams  of  the  Chestatee- 
Chattahoochee  (Apalachicola  Basin),  and  the  ELOwah-Cartecay-Coosawattee- 
Coosa  (Mobile  Basin)  systems.  The  northern  slopes  of  tha  northern 
mountain  belt  are  drained  by  tributaries  of  the  Nottely-Hlwasee  subsystem 
which  joins  tha  Tocooa-«Ocoae  subsystem  to  form  the  southernmost  portion 
of  the  Tennasaea  Basin.  The  Toccoa  River  and  principal  tributaries  drain 
tha  greater  pert  of  tha  tret  in  a  roughly  cantripatal  pattern  covarging 
in  tha  central  Intermontane  baa in, 

Tha  headwater  tributaries  of  tha  Toccoa  River  originate  at  around 
2950  feat  in  alevatlon  and  daacand  to  about  2200  faet  west  of  Ball 
Mountain  whara  tha  main  trunk  of  tha  Toccoa  proper  la  formed.  Within 
a  short  distance,  tha  river  raachsa  a  grade  of  12-15  feat  par  mile  and 
continues  at  or  near  grads  tharson.  On  tha  steeper  slope*  of  tha 
escarpment  on  the  opposite  side  of  tha  Tennessee  Valley  divide,  more 
rapid  descent  of  streams  in  narrow  V-shaped  gorges  provides  a  contrast 
in  grosa  hydrologic  features  (Figure  24), 

Tha  drainage  pattern  exhibited  by  tha  Toccoa  River  and  its 
tributaries  la  complex,  Tha  main  axis  of  tha  headwater  portion  la 
oriented  in  a  north-south  direction  between  Justua  Mountain  and  tha 


Figure  24.  Hydrologic  feature ■  In  the  Ranger  area.  A.  Development  of 
surface  f  drainage  east  of  Three  Forks  near  western  boundary.  B.  Upper 
Etowah  drainage  along  the  southern  escarpment. 
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gap  between  Cavandar  Ridge  and  Cavender  Mountain.  West  of  the  axis, 
drainage  is  strongly  trellised  with  east-flowing  creeks  separated  by 
high,  parallel  ridges  independently  joining  the  main  stream  at  nearly 
right  angles.  East  of  the  axis,  Mt.  Alry-Canada  Creek  drainage  of  the 
southeastern  portion  of  the  area  is  well  developed  and  roughly  dendritic 
within  an  upland  basin  of  some  extent.  Beyond  Gaddistown,  the  Toccoa 
flows,  in  a  circuitous,  meander-like  fashion  with  many  angular  turns, 
within  a  sediment  filled  valley  which  sporadically  narrows  and  widens. 

Strath-like,  bouldery  terraces,  previously  noted,  occur  along  the  sides 
of  the  valley  in  many  places.  Outside  of  the  upland,  headwater  portion, 
the  velocity  of  the  stream,  which  appoars  to  be  near  grade  over  much  of 
its  course  in  the  area,  is  not  impressive.  Resistant  outcrops  create 
patches  of  Increased  turbulence:  locally,  these  alternating  with  quieter 
stretches  or  pools. 

Southwest-flowing  Cooper  Creek  and  its  tributaries,  draining 
the  northeastern  pert  of  the  area  east  of  Llcklog  Mountain,  and  Skeeneh 
Creek  and  its  tributaries  in  the  northwestern  port,  provide  moat  of  the 
drainage  for  the  northern  mountain  section,  widening  and  extending  the 
valley  flood  plain  considerably  at  points  of  junction  with  the  Toccoa 
River, 

"Pavements"  of  resistant  boulders  carried  from  the  uplands  commonly 
floor  the  stream  channels.  Downcutt.ing  is  limited  and  the  relatively 
shallow  banks  are  rapidly  filled  during  periods  of  high  rainfall.  Flooding 
occurs  annually  and  valley  passage  in  several  places  is  restricted  during  f, 

periods  of  maximum  precipitation  (40%  of  the  precipitation  falls  in 
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March  and  December  according  to  T.  V.  A.  records).  Surface  runoff  is 
reduced  to  a  great  extent  by  the  forest  cover  and  the  absorptive  nature 
of  soma  of  tha  underlying  rocks  and  thick  residuum. 

2.  Baain  Analysis 

Drainage  basin  characteristics  of  the  Toccoa  River  from  headwater 
branches  to  the  junction  with  Cooper  Creek  were  analyzed  in  the  manner 
described  by  Strahler  (1952,  pp.  376-380  and  earlier  papers).  Analysis 
of  linear  form  elements  produced  the  following  data: 


Stream 

Order 

Number  of 
Segments 

Bifurcation 

Ratio 

Average  Segment 
Length  (Feet) 

Length 

Ratio 

1 

154 

4. '82 

2400 

1.99 

2 

32 

5.33 

4780 

r 

3.40 

3 

6 

6.00 

16270 

3.10 

4 

1 

50500 

Since  the  bifurcation  ratio  la  not  constant,  differences  in  rock 
type  and/or  atagaa  of  development  are  suggested,  uniform  climate  being 
assumed  for  tha  whole  basin.  The  length  ratio  between  first  and  ascend 
order  segment  length  ia  lower  than  expected  although  ratios  between 
higher  oodara  are  similar. 

A  comparison  of  araal  elements  was  mads  between  tha  upper  Toccoa 
River  basin  and  thraa  sub-basins  incorporated  within  it:  Suchae  Creak, 
Mauldin  Creak,  and  Headtown  Creak.  Basin  shape  was  determined  by  applying 
tha  circle  method  uaad  to  measure  the  elongation  parameter  in  macrogeometry. 
The  following  results  were  obtained: 
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Basin 

Area 

Drainage 

Density 

Baslh  Shape 

Toccoa  River 

41.2  mi.2 

3.09 

—  - 

Suches  Creek 

8.0  mi.2 

3.38 

0.388 

Mauldin  Creek 

2 

2,0  mi. 

3.13 

0.314 

Head town  Creek 

0.9  mi.2 

3.52 

0.409 

Regardless 

of  size,  dra 

inage  density  in  all 

basins  is  similar 

and  would  be  described  as  low, 

averaging  3£  miles 

of  channel  for  every 

square  mile  of  surface.  This 

map  value  is  probably  less  than  true 

value  because  of 

the  amount  of 

slope  present  in  the  area.  Forest 

coverage  may  account  in  part  for  tha  low  value;  the  raaiatance  and 
maaaivaneas  of  the  rocka  underlying  parta  of  the  area  and  the  perme¬ 
ability  of  residuum  in  other,  deeply  weathered  parta  are  probably 
contributing  factors. 

3.  Hydraulic  Geometry 

During  the  course  ef  the  investigation,  a  limited  study  was  made 
of  hydraulic  characteristics  of  streams  at  selected  sites  in  the  area 
(Figure  25),  Range  poles  were  placed  on  each  aide  of  the  stream  at  a 
level  judged  to  be  the  high  water  mark.  The  aero  end  of  a  metallic  tape 
was  secured  to  one  of  the  poles.  The  tape  was  held  taut  between  range 
polea  and  kept  level  with  a  hand  level.  An  ordinary  level  rod  was  used 
to  determine  the  vertical  distance  from  the  tape  to  the  ground  or  to  the 
bottom  of  the  stream.  Horizontal  distance  was  measured  from  the  aero 
end  of  the  tape  to  each  pole  position.  Cross  sections  were  plotted  from 
data  thus  obtained.  Theaa  have  been  submitted  as  accessory  Information 
but  have  not  been  analyzed  further. 


Scale  1:100,000 
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Figure  25.  Hydrologic  date  aitea. 


Bottoms  examined  at  all  sites  wara  firm  and  mostly  rocky.  Using 
flash  bulbs  for  floats,  surface  velocity  was  measured  at  each  site  and 
determined  to  be  approximately  2  feet  per  second  on  the  average. 

F.  Microgeometry 


1.  Scrap  ling 

Using  information  contains*  in  Plan  of  Tests,  Tropical  Soil 
Studies  (Waterways  Experiment  Station,  1961)  as  a  guide,  a  field  technique 
for  recording  the  occurrence  of  those  features  in  the  Ranger  area  having 
relief  of  less  than  ten  feet  was  devised.  Two  data  recording  forms 
patterned  attar  those  illustrated  in  the  manual  cited  above  were  prepared 
(Figures  26  and  27), 

For  maximum  efficiency  the  mierogeometric  data  were  collected  at 
the  vegetation  sampling  sites  where  such  features  were  judged  to  be  a 
significant  factor  in  surface  relief.  Range  poles,  a  taetallie  tape,  a 
Philadelphia  leveling  rod,  and  a  hand  compass  constituted  the  field 
equipment  used  in  the  technique  described  as  follows: 

1.  The  center  of  a  60-foot  diameter  test  area  was  located  within 
10  feet  of  the  center  of  the  vegetation  site.  A  range  pole 
was  placed  at  the  center  point  and  the  zero  end  of  the  tape 
was  attached  to  it  at  a  convenient  height  (approximately  3.5 
feet)  above  the  ground.  Due  to  the  height  of  the  micro¬ 
geometric  features  encountered  in  the  study  area,  the  suggested 
height  of  35  cm  in  the  manual  proved  to  be  impractical. 


2,  A  second  rang*  pola  vaa  paaitlanad  at  the  adga  of  tha  taat 
araa  and  tha.  taga  waa  hald  taut  batwaan  tha  polaa,  generally 
parallal  with  tha  alapa  of  tha  tarratn.  Objacta  aneountarad 
along  a  ray  diractad  from  tha  eantar  of  tha  alta  wara  netad,, 
and  the  horlaontal  dlatanoa  from  tha  center  (H)  and  tha 
dlatance  from  tha  tape  to  the  ground  (D)  ware  recorded.  Tha 
level  rod  was  used  to  determine  the  (D)  distances.  Values 
of  (D)  and  (H)  wara  recorded  for  each  significant  change  In 
mlcroraliaf.  While  tha  upper  limit  for  these  features  was 
sat  at  tan  feat,  the  criterion  for  tha  lower  limit  depended 
on  tha  inferred  Importance  of  tha  feature  with  regard  to 
Ranger  mobility. 

3.  A  compass  was  used  to  determine  tha  recommended  eight  raya 
along  which'  data  was  to  be  obtained,  tha  first  ray  being 
oriented  In  tha  direction  of  true  north.  After  recording 
data  at  two  sites,  It  became  apparent  that  this  method  was 
vary  time-consuming  and,  furthermost,  too  much  data  was 
collected  near  tha  canter  of  tha  test  araa  while  more 
important  features  at  tha  adga  of  tha  araa  wara  not  recorded. 

A  variation  in  tha  method  was  than  devised  that  is  believed 

to  portray  tha  important  mlcrogeometiie  features  In  tha  Ranger 
araa  more  accurately.  This  variation  Is  based  on  tha  observa¬ 
tion  that  on  tha  predominantly  forested  upland  slopes  where 
significant  alcrogsometric  features,  such  as  (1)  numerous 


Figure  28.  Contrast  In  surface  conditions.  A.  Microgeometric  features 
minimal.  B.  Microgeometric  features  pronounced  and  possibly  significant. 


dead  log*  in  contact  with  tha  ground.  (2)  loosa,  flat  rock* 
which  slide  downhill  under  a  man* a  weight.  (3)  maeeive  reck 
outcrops  protruding  above  the  general  surface,  and  (4)  smaller 
fixed  rocks,  are  most  pronounced,  soma  of  the  features.- had 
definite  orientation  with  respect  to  slope.  Ae  a  consequence, 
data  for  eight  sites  were  collected  along  two  rays  parallel 
to  up  slope  and  down  slope  directions  without  regard  to 
compass  headings.  Flan  views  of  the  features  were  drawn 
and  diameters  of  logs  and  protruding  rocks  were  measured 
as  in  the  first  method. 

Including  the  sites  involved  in  the  measurements  discussed  above, 
notes  on  the  distribution  of  mlcrogeometric  features  were  made  at  a 
total  of  33  sites,  each  assigned  the  number  of  the  vegetation  site  for 
reference, 

3.  Results 

Data  sheets  have  been  submitted  as  separate  accessory  informa¬ 
tion.  Notes  taken  at  vegetation  sampling  sites  included  cover  'percent¬ 
age  estimates,  as  in  the  following  examples 

Site  #30  Coverage: 

Elevation  2000'  7%  Rocks 

Slope  45%,  813*W  2%  Fixed  <8"-14") 

5%  Loose  (3"-6") 

2%  Dead  Logs  (13"130") 

6%  Sticks  (|"-2“),  scattered 

Tho  important  mlcrogeometric  features  of  the  Ranger  area  can  bw 


summarised  as  follows: 


Feature 


Area 


1.  Weed ed  Dead  lega 

2.  Rocky  and  Weeded  Massive  rook  outcrops,  looaa  rack, 

and  "alip  rock"  (disc-shaped' rocks, 
6"-2'  In  diameter,  which  allda  undar 
a  man 'a  walght) 

3.  Cultivated  flats  Bapeclally  In  tha  lowlands  bordering 

tha  Toccoa  River,  fields  are  laced 
with  drainage  ditches  measuring  2 
fast  in  width  and  2-3  feet  in  depth 
on  tha  average}  streams  In  general 
become  more  significant  as  micro- 
geometric  features  In  the  lowlands 
where  depth  and  width  increase. 

Some  percentage  estimates  computed  at  sites  where  oicrogeooetric 
features  in  category  2  above  especially  predominate  are  listed  belows 


Site 

2 


3 


6 


11 


12 


Cover 

60%  loose  talus,  l"-2'  above  surface 
20%  fixed  8-10*  extending  1-4* 
above  surface 

Oranlte  gnelas,  some  schist 

16%  loose  talus,  l"-2'  above  surface 
4%  fixed,  1-3' 

Oranlte  gneiss 

16%  looss  talus,  l"-2*  above  sur-  “v 
taco 
4%  fixed 
Biotite  gneiss. 

10%  loose  talus,  blocky 
15%  fixed,  projecting  3*  above 
surface 

Oranite  gneiss 

40%  loose  rock,  1-3'  above  surface 
20%  fixed,  1-3*  ln  dia. ,  3*  Ln  height 
Biotite  gneiss 
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3  it*  Cover 

19  50%  loose  rock,  1-5*  above  surface 

20%  fixed,  ranging  from  1-.16' 
above  surface 
Biotlte  gnalai 

23  25%  loose  rock,  1-4'  above  surface 

70%  fixed  rock,  projecting  6-18' 

above  surface 

Reference  to  the  vegetation  site  map,  Plate  10,  will  show  that  each  of 
the  altos  Is  located  either  on  the  south-facing  slope  of  the  escarp¬ 
ment  at  or  near  the  crest  or  on  the  southeastern  flank  of  Conner  Moun¬ 
tain,  Commonly  further  characterised  by  accumulations  of  logs  or  other 
debris,  these  rooky  sites  probably  contain  the  most  pronounced  mlore- 
geometric  features  in  the  Ranger  area  (Figure  28). 

3,  Discussion 

Xn  gathering  mlcrogeemetrlc  data  In  an  araa  such  as  this  one, 

8-rayed  circular  plots  are  impractical  when  employed  on  slopes  that  may 
approach  85%  and  where,  Incidentally,  such  featuree  as  described  abeve 
commonly  occur.  Rays  longer  than  30  feet  are  required  to  adequately 
sample  such  features.  For  obvious  reasons,  collection  of  data  of  this 
sort  should  be  carried  out  in  the  late  fall  or  winter  months)  undergrowth 
obscurea  many  of  these  features  and  otherwise  inhibits  sampling. 

The  relative  importance  of  objects  of  mlcrogeometrlc  proportions 
which  lie  on  steep  slopes  la  a  matter  that  seems  to  require  further  examina¬ 
tion.  It  seems  reasonable  to  predict  that  degree  of  slope  would  become 
a  limiting  factor  lotig  before  these  features  became  effective  in  restrict¬ 
ing  movement. 
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111 .  MACROGEOMETRY 

A.  Introduction 

In  tho  manual  prop a rod  by  tho  Vanderbilt  University  group  (Dept, 
of  Civil  Engineering,  Vanderbilt  Univ, ,  1962),  macrogeometry  la  defined 
ea  the  groaa  topographic  configuration  of  an  area,  and  includes  all 
attributee  of  the  surface  that  are  defined  by  the  slope  envelope  generated 
by  a  10-foot  contour  interval.  Previous  investigations  have  determined 
that  it  may  be  possible  to  describe  the  macrogeometry  of  an  area  by 
using  six  or  seven  paraaetera  to  describe  terrain  units.  A  terrain  unit 
as  defined  by  the  Vanderbilt  group  la  an  afea  which  encompasses  one 

dominating  topographic  high  and  is  bounded  by  a  continuous  topographic 

! 

minimum.  The  technique  used  in  drawing  and  analysing  terrain  units  in 
the  present  report  was  patterned  la  general  after  methods  outlined  in 
the  Vanderbilt  manual, 

B,  Macrogeometric  Analysis 

1,  Determination  of  Terrain  Unit  Boundaries 

The  Vanderbilt  study  indicated  that  on  the  basis  of  the  study 
of  the  colesburg  quadrangle,  approximately  fifty  per  cent  of  the  terrain 
units  in  a  given  eras  should  be  analysed.  It  was  concluded  in  the 
present  etudy  that  the  boundaries  of  ell  terrain  units  in  the  entire 
area  could  be  drawn  in  considerably  less  then  twice  the  time  it  took  to 
draw  boundaries  for  half  of  the  terrain  units.  Drawing  ell  of  the 
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boundaries  that  ware  In  error. 

Multiple  topographic  highs  situated  closely  together  were 
treated  separately  instead  of  ae  a  unit  because  of  the  large  contour 
intervals  (40-feot  and  50-foot).  Small  knobs,  which  were  actually 
minor  highs  on  a  large  topographic  high  also  presented  a  problem. 

It  was  decided  that  such  minor  highs  wo  Id  not  be  the  basis  for 
drawing  a  separate  terrain  unit. 

2.  Terrain  Unit  Analysis 

Approximately  half  of  the  terrain  units  were  analysed,  and  the 
units  to  be  anelysed  were  randomly  seleoted.  The  planar  shape  of  the 
terrain  unit  definrl  by  the  Elongation  number,  B,  was  the  first  para¬ 
meter  determined;  The  method  used  to  determine  Elongation  is  as 
follows: 

(1)  The  diameter  of  the  largest  inscribed  circle  of  the  terrain 
unit  was  recorded  es  Dj, 

(2)  The  diameter  of  the  smallest  circle  to  enclose  the  terrain 
unit  was  recorded  as  De, 

(3)  E  was  solved  for  using  the  equation: 

E-  Dj/Dg. 

A  template  wes  designed  to  use  in  determining  Elongation.  It 
consisted  of  a  transparent  sheet  of  plastic  on  which  circles  having  a 
common  point  of  tangency  were  drawn.  The  diameters  of  the  circles 
Increased  by  one-half  inch  Increments  from  l|"  to  7". 
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To  determine  the  profile  shape  and  ala*,  four  llnaa  uari  drawn 
from  the  topographic  high  to  four  randomly  aalactad  points  on  tha 
boundary  of  tha  tarrain  unit.  Tha  longaat  Una  waa  daaignatad  aa 
prof 11a  PP1#  Tha  othar  profiles  wara  daaignatad  PP2 ,  PP3,  and  PP^ 
by  precaadlng  cloclcwlaa  from  PPj.  Tha  following  parameters  wara 
determined  using  profiles: 

relief  (R) 
dissection  (D) 
profile  area  (A) 
paakadnass  Index  (8) 
slope  (0) 

These  parameters  are  shown  In  Figure  29,  Each  of  these  parameters  will 
be  discussed  In  detail  later.  Sucoesslva  profiles  In  a  tarrain  unit 
wara  analysed  until  average  values  for  tha  parameters  wara  determined 
using  tha  following: 

%  Diff.  ■  Avg.  Value  (n  profiles)  -  Avg,  Value  (n-1  profiles)  x  100 

Avg.  value  <n  profiles)  (,'J 

where  value  means  parameter  value. 

When  the  per  cent  difference  was  5%  or  less,  the  computations 

were  carried  no  further,  and  the  average  value  of  the  parameter  for 

n  profiles  was  considered  to  be  the  average  value  of  the  parameter 

tor  that  terrain  unit.  Four  to  seven  profiles  were  enough  to  obtain 

the  average  values  of  the  parameters  in  nearly  every  Instance, 

The  last  parameter  determined  was  parallelism  number  (P),  and 

the  method  used  to  determine  P  will  be  discussed  later  in  the  report.. 


r 
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C.  Elongation  Number 

Proven  statistical  methods  for  investigating  and  describing 
terrain  units  and  for  seeking  out  those  parameters  which  yield  the 
most  Information  with  the  least  expenditure  of  time  and  energy  is 
probably  superior  to  any  other  method  or  combination  of  methods  known. 
Sampling  techniques  not  only  speed  data  collecting  but  allow*  for 
detailed  observations,  and  rapid  consideration  of  many  variables 
(Peltier,  1962,  p.  24).  Those  data  which  are  treated  statistically 
can  be  converted  to  standard  units  which  often  facilitate  comparisons. 

While  no  method  of  analysis  la  without  seme  error,  statistical  analysis 
will  reveal  the  level  of  reliability  desired.  Statistical  analysis  is 
vhe  unassailable  continuum  between  investigators,  the  investigated,  the 
past,  the  present,  and  the  future  (Robinson,  1963,  p.  15), 

Consider  the  collection  of  elongation  numbers  from  the  Mountain 
Training  Area.  The  frequency  distribution  graph  (Figure  30)  of  the 
numbers  approximates  the  superimposed  normal  curve.  The  same  relation¬ 
ship  can  be  shown  on  probability  paper.  An  arithmetic  test  for  goodness 
of  fit  can  be  made  by  using  the  X*  test.  This  particular  collection  of 
numbers  is  characterised  by  a  sample  mean  of  0. 512  and  a  sample  standard 
deviation  of  0.118.  These  are  unbiased  estimates  of  the  respective  popula¬ 
tion  parameters.  A  relatively  short  range  into  which  successive  sample 
means  will  fall  has  been  calculated.  This  can  be  done  at  any  level  of 
confidence  desired  with,  in  most  instances,  an  upper  limit  of  99%.  It 
should  be  noted  that  the  sample  sise  n  for  determining  the  confidence 
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potential  value  of  such  a  procedure  la  that  it  can  be  used  in  e  test  of 

the  hypothesis  that  given  equivalent  geology ,  physiography,  and  climate 
in  another  area,  the  seme  degree  of  elongation  will  be  encountered. 

The  distribution  of  elongation  numbers  la  mapped  at  a  confidence 
level  of  90%  (Plate  No.  1).  The  units  indicated  on  the  map  are 
actually  the  upper  end  lower  values  amounting  to  5%  of  the  sample 
for  each  extreme.  Theee  are  the  highly  ilongated  end  nearly  round 
units,  respectively.  Most  of  the  area,  as  estimated  by  the  sample 
mean  end  standard  deviation,  is  characterised  by  elongation  values 
between  0.32  and  0.89.  That  portion  of  the  map  le  left  blank.  Upon 
determining  the  elongation  of  all  terrain  units,  it  was  found  that  very 
nearly  10%  of  the  elongation  values  actually  do  lie  within  the  extreme 
ranges  as  predicted  from  the  sample.  Those  terrain  units,  drawn  in 
addition  to  the  sample  units,  which  had  values  leas  than  0,32  or  greater 
than  0,89  are  referred  to  as  "areas  in  error"  on  Plate  No.  1. 

D.  Relief 

From  a  high  point  in  the  area.,  it  can  be  most  of 

the  high  knobs  a  '  mountain  tops  stand  at  very  neai  ame  level. 

Within  the  area  stream  dissection  has  carved  valla)  mating  varying 
amounts  of  local  relief.  The  distribution  of  reli<»..  is  shown  in  Figure 
31.  The  sample  highs  and  lows  era  mappad  on  Plate  No.  2. 

In  some  Instances  it  may  be  desirable  to  show  a  relationship 
between  related  sets  of  data.  If  the  portion  of  the  study  area  between 
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of  residual  knobs  or  monadnocks,  than  ona  la  probably  just If lad  In 
suspecting  that  a  positive  correlation  between  the  elevations  of  the 
high  points  and  the  corresponding  local  relief  does  exist.  Eighty- 
three  elevations  and  the  corresponding  amounts  of  local  relief  were 
plotted  on  cross  section  paper.  The  pattern  was  such  as  to  suggest 
a  positive  correlation  (See  Figure  5,  p.  14).  With  such  a  trend 
there  is  justification  tor  determining  the  regression  equation  tor 
estimating  the  local  relief  given  the  local  elevation.  The  next 
logical  step  consists  of  calculating  confidence  Halts  of  expected 
local  relief  for  any  greup  of  high  points  or  any  range  of  high  paints 
at  the  desired  level  of  confidence,  90%  tor  example.  Plate  No.  3  was 
developed  from  this  relationship  and  value. 

S.  Dissection 

Terrain  units  as  defined  are  the  result  of  dissected  landscape. 
Given  a  unique  geology  and  climate  and  a  particular  distance  and  eleva¬ 
tion  from  base  level ,  one  might  expect  similar  geometric  forms  to 
develop.  In  this  study,  terrsln  units  are  located  by  high  points,  and 
measurements  of  several  random  radii  are  averaged  to  determine  the  D- 
value.  Slope  is  fairly  constant  telling  in  a  relatively  short  range  of 
varlatloni  consequently,  the  geometric  forms  approach  an  Inverted  cone 
shape  as  the  elongation  number  of  the  terrain  units  exceeds  one-half. 
The  resulting  measurements  of  terrain  relief,  "R",  and  average  base 
radi&s,  "D",  should  describe  a  set  of  right  triangles  with  a  variation 
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from  actual  similarity  that  is  normally  distributed.  It  follows  that 
measurements  of  any  sub  sat  of  components  of  tha  sat  of  triangles  should 
also  ba  normally  distributed.  This  was  found  to  ba  true  of  local  relief 
(Saa  Flgura  31,  p.  82).  Vhen  it  was  notad  that  tha  dlatribution  of 
D-valuaa  was  skawad  to  tha  right  (Flgura  33)  i.a. ,  soma  saemad  to  ba 
much  too  large,  an  explanation  was  sought.  In  instances  where  the  ter- 
rain  unit  extends  out  into  a  flat  flood  plain  area  tha  base  of  tha 
Imaginary  triangle  is  extended  disproportionately.  Tha  hypotenuse  will 
no  longer  approximately  coincide  with  the  slope  of  the  terrain  unit. 

Where  raw  data  ia  not  normally  diatrlbuted  it  la  ooonon  practice 
to  apply  aoae  transformation  which  will  result  in  a  normal  distribute 
tlon.  A  logarithmic  transformation  provided  such  a  distribution.  The 
and  paints  bounding  90%  of  the  D-velues  were  found  end  transformed  back 
to  the  original  data  for  mapping  ..purposes  (Plata  No.  4). 

F.  Profile  Area 

Profile  Area,  A,  is  not  an  area.  Rather  it  is  an  average  of 
tha  several  "A'a"  determined  by  the  ratios  of  actual  areas,  "Ao's,"  of 
the  terrain  unit  profiles  to  what  might  ba  called  ideal  areas,  l.e. ,  the 

I 

producta  of  respective  "R's"  and  "Die".  Whpre  there  is  a  net  bulge  up- 
werd,  the  resulting  A  value  is  greater  than  0.5,  and  whore  the  net  bulge 
ia  downward  tha  A  value  is  less  than  0.5.  Figure  34  shows  a  clustering 
of  values  in  the  neighborhood  of  the  0,5  value.  The  upper  and  lower 

i 

extremes  are  mapped  on  Plate  No,  5, 
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Th«  area  beneath  a  profile  (Ao)  was  determined  using  two  different 
methods.  Initially,  profiles  were  plotted  to  scale  on  cross-section 
paper  and  Ao  was  determined  using  a  planimater.  This  procedure  was 
used  to  obtain  Ao  values  for  a  small  number  of  terrain  units  on  two 
quadrangle  sheets.  The  trapezoidal  rule  method  was  used  to  obtain  Ao 
values  for  most  of  the  terrain  units.  This  latter  method  did  save  some 
time,  but  not  on  the  order  Indicated  by  previous  Investigators. 


0.  Peaked ness  Index 


The  8  value,  (Plate  Mo.  6)  known  as  the  peakedness  index  is  an 
attempt  to  describe  the  characteristic  tops  of  the  terrain  units.  The 
procedure  tor  obtaining  S  values  is  similar  to  that  for  determining  the 
0  value  except  that  only  the  top  tan  per  cent  of  the  terrain  unit  Is 
considered.  It  is  an  attempt  to  consider  the  character  of  peaks  of  the 
terrain  units;  however,  In  as  much  as  tha  method  of  determining  S  Is 
similar  to  that  for  computing  0,  somewhat  similar  weaknesses  In  results 
prevail.  As  measured  in  this  study  a  low  8  value  indicates  a  tendency 
toward  flatness  of  the  top  of  the  terrain  unit.  All  8  values  in  this 
study  lie  below  O.S  (Figure  35). 


H.  Slope 

The  0  value  (Plate  7)  Is  the  tangent  of  the  average  slope  of  the 
terrain  unit,  that  Is,  0  la  tha  quotient  of  average  relief  over  average 
D  for  a  given  terrain  unit.  It  Is  not  surprising  that  the  resulting 
distribution  was  found  to  be  approximately  normal  (Figure  36) ,  for  the 


distribution  of  ptakedness 


of  slop* 
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means  derived  from  sets  of  related  but  not  normally  distributed  data 
themselves  tend  to  be  normally  distributed.  Averaging  the  slopes 
around  the  unit  tends  to  mask  the  uniqueness  of  the  particular.  Under 
such  a  procedure,  units  possessing  one  exceedingly  steep  side  and  one 
gentle  side  will  likely  yield  the:  same  descriptive  0  value  as  a  set  of 
circular  units  with  essentially  the  same  slope  on  either  side,  neither 
steep  nor  gentle.  Furthermore,  if  slope  is  defined  as  the  angle  of 
repose  of  weathered  and  unconsolidated  material,  then  the  measurements 
must  be  taken  along  the  direction  of  the  slope,  and  somewhere  below  the 
flattened  top  of  the  terrain  unit  and  above  the  zone  of  accumulation  at 
the  base  of  the  unit, 

I.  Parallelism  Number 

Parrallellsm  refers  to  a  description  of  the  directional  trend 
of  the  longest  axes  of  the  set  of  terrain  units.  These  appear  to  be 
normally  distributed  except  that  the  extreme  deviations,  i.e, ,  those 
approaching  a  ninety  degree  deviation  from  the  mean  trend,  occurred 
with  too  greet  e  frequency  (Figure  37),  For  the  purpose  of  calculating 
the  variance  end  standard  deviation  of  the  mean,  several  of  the  larger 
angle*  were  re-distributed  *■  their  own  back  angles,  e.j, ,  an  angle  of 
85  dogrees  may  be  represented  as  95  degrees  in  the  Cartesian  or  polar 
coordinate  systems.  Having  determined  these,  it  is  a  simple  matter  to 
determine  the  range  of  values  into  which  future  sample  means  will  fell 
with  e  chosen  level  of  confidence,  in  this  instance  90%. 


icy  distribution  of  partIUlin 
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Ir.  situations  •-.■hr r;  it  i;  to  r*  f  *  r  to  parallelism  by 

some  scale,  a  conversion  formula  can  be  written.  On  the  scale  suggested 
here,  absolute  parallelism  is  equal  to  one,  and  no  parallelism,  that  is, 
a  right  angle  to  the  mean  trend,  is  equal  to  zero  (Plate  He.  8).  The 
formula  used  here  is  P  *  j  J  where  a  is  the  positive 

clockwise  angle  of  the  long  anxis  of  the  terrain  unit  from  zero  degrees 
north  to  180  degrees  south,  and  [3  is  the  mean  direction  of  the  sample 
of  axes,  p  was  calculated  to  be  2.37  degrees  east  of  north  with  a 
standard  deviation  of  47.3  degrees. 

Parallelism  as  defined  here  may  be  of  doubtful  military  value 
if  not  completely  mialeading  becauae  the  long  axes  of  the  terrain  units, 
as  they  are  defined,  seem  more  often  than  not  to  approach  a  right  angle 
to  the  general  trend  of  the  ridges  and  stream  interfluves.  Herein  may 
lie  the  reason  for  the  uncxpe^t?^  number  of  large  deviations  from  the 
mean  trend.  Where  the  bounding  sage  roughly  normal  to  the  ridge  or 
interfluve  happen  to  be  farther  apart  than  tha  width  of  tha  rldga  or 
interfluve,  the  long  axis  of  the  bounded  terrain  -..nit  tends  to  shift 
approximately  ninety  degrees. 

A  means  of  graphically  raprssanting  parallelism  or  the  directional 
trand  of  terrain  units  or  ridges  on  polar  coordinate  paper  la  suggested. 
This  is  accomplished  by  grouping  the  sample  measurements  in  convenient 
Intervals,  ten,  fifteen,  or  eighteen  degrees  for  example,  spread  over  a 
range  of  180  degrees.  The  resulting  graph  or  directional  roaa  (Figure 
38)  gives  a  composite  picture  of  all  tha  repreoanted  trands  which  can 
be  comprehended  at  a  glance. 


J.  8umm*ry 


Whensvsr  sampl ing  method*  are  used  tor  estimating  parameter*, 
i.e. ,  characteristics  of  e  given  population,  the  problem  of  sample  alee 
arises.  Obtvously,  the  degree  of  precision  must  be  decided  upon.  Once 
the  precision,  called  the  length  of  desired  Interval  of  confidence,  is 
agreed  upon,  the  next  step  is  some  consideration  o£  the  variable  »  among 
the  units  of  the  population.  This,  of  course,  le  usually  unknown,  but 
it  may  be  estlauted  by  drawing  a  small  sample  in  advance.  The  formula 
is  usually  written  es  n  ■  ta  s*/d*  where  n  is  the  sample  slae,  a*  la 
the  semple  variance,  d  is  cne-half  of  the  acceptable  Interval  of  con-’ 

i 

fildence,  and  t  is  a  tabulated  value  fer  a  given  level  of  confidence. 
Nowhere  does  the  else  of  the  population  enter  the  determination  of  a 
sample  else.  As  the  variance  decreases  so  does  the  necessary  sample 
slset  as  the  acceptable  confidence  1*  increased  n  must  decrease.  In 
most  instances  a  sample  of  100-150  ia  quite  adequate.  Thle  principle 
is  amply  illustrated  in  Figure  32,  p,  84. 

I 

After  e  samp It  sis*  is  agreed  upon  and  drawn,  it  is  analysed 

i 

to  determine  such  things  ss  the  distribution,  the  mean,  end  the  variance 
or  standard  deviation  from  the  mean.  The  letter  is  not  always  possible 
where  the  data  ere  not  normally  distributed.  In  some  instances  * 
mathematical  transformation  of  tha  data  will  yiald  a  normal  distribution 
which  permits  analysis. 

The  Investigator  may  be  interest'd  in  the  values  lying  within 
the  confidence  interval,  those  lying  outside  the  C.I.,  or  both.  In 


this  study  the  values  clustering  about  tha  naan  tand  to  ba  amp ha a lead 
by  tha  nature  of  tha  bar  graphs.  Tha  terrain  units  possessing  extrema 
valuaa  and  lying  outaida  tha  C.I,  wars  mappad  on  Platas  1-8,  excepting 
Plata  No.  3.  From  thaaa  ona  may  obtain  soma  idea  of  their  siaa,  shape, 
and  distribution.  Mara  than  90%  of  tha  remaining  units,  those  not 
actually  drawn  on  tha  map,  will  fall  in  tha  90%  confidence  interval. 
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IV.  VEGETATION  STUDY 
A.  Objective* 

The  major  objoctlvos  of  this  portion  of  tho  work  woro 

(1)  to  study  tho  physiognomic  structuro  and  organisation 

of  tha  vsgotatlon  clothing  tho  tarrain. 

(2)  to  record  and  report  by  means  of  the  WES-standard isad 

system  of  diagrams  the  variation  in  and  among  tha 
kinds  of  plant  communities  present, 

(3)  to  construct  a  map  showing  insofar  as  feasible  the 

variations  within  the  vegetation,  particularly  as 
these  might  relata  to  military  interests  -  especially 
that  of  the  foot  soldier. 

B.  Recant  Vegetational  History 

Approximately  85  per  cant  of  the  area  is  covered  by  forest  in 
a  mosaic  of  varying  stages  of  development  and  conditions.  The  nen- 
forestad  portion  consists  of  patches  located  mainly  in  the  flatter 
bottoms  along  tha  principal  streams,  where  the  best  sites  are  under 
active  cultivation.  Subsistence  mountainside  farms  are  rare  and 
population  density  is  relatively  low.  All  of  the  area  is  in  the 
Chattahoochee  National  Forest. 

Because  of  the  hilly  character  of  the  terrain,  the  forests  are 
virtually  all  of  uplands  types.  The  higher  mountainous  communities  fall 
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Region  and  the  area  south  of  Conner  Mountain  li  included  in  the  Oak- 
Pine  Poreat  Region  by  Braun  <1950), 

In  1950-51  a  foreat  inventory  of  the  Oeorgia  part  of  the  Toocoa 
River  waterahed  waa  conducted  by  the  Division  of  Poreatry  Relations, 
Tennessee  Valley  Authority  (Tennessee  Valley  Authority,  1952).  At 
that  time  the  forest  ores  was  composed  of  dominant  forest  types  with 
areas  as  fellows:  upland  hardwoods  66  per  cent,  cove  hardwoods  10  per 
cent,  yellow  pines  9  per  cent,  yellow  pine-hardwoods  8  par  cent,  white 
pine-hardwoods  5  per  cent,  others  2  per  cent,  flaw  timber  volume  by 
major  species  groups  Included  red  oaks  35  par  cent,  white  oaks  19  per 
cent,  yellow  poplar  13  per  cant,  white  pine  10  per  cent,  chestnut  8  per 
cent,  yellow  pines  7  per  oent,  and  others  8  per  cent. 

The  area  has  been  mainly  inoluded  in  a  generalised  oakrhickory 
type  by  Walker  and  Perkins  (1958),  and  is  rimed  by  oak-pine  on  the 
lower  uplands  to  the  south  of  Conner  Mountain, 

Again  in  1958,  Fannin  and  Union  Counties  were  surveyed  by  TVA  as 
part  of  their  continuing  forest  Inventory  study.  The  Ranger  Training 
area,  however,  covers  roughly  only  a  half  of  those  counties  and  there¬ 
fore  their  statistical  summaries  (Tennessee  Valley  Authority,  1959, 
1960)  ere  not  completely  pertinent.  Sample  site  locations  and  raw 
inventory  date  obtained  from  these  samples  have  been  made  available  by 
TVA  for  study  and  have  provided  a  very  limited  source  of  accessory 
information. 
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two  third*  is  in  privat*  ownership.  Much  of  It  1*  quit*  *t«*p  and 
inaccessible  by  all-weather  roada  and  thtraby  ia  b*tt*r  auitad  to 
forestatlon  than  to  any  othar  us*.  Consequently  little  ef  it  haa 
been  claareut  for  agricultural  purposes j  but  varying  dagraaa  of  aalactlv* 
cutting,  much  of  it  aav*r«,  have  lad  to  a  wide  range  of  conditions  among 
the  stands.  At  present,  lumbering  is  very  active  in  the  region  north 
of  the  Toccoa  River,  aa  for  axampla,  on  Llcklog  Mountain. 

C.  Methods 

l.  Introduction 

Introductory  and  familiarisation  sessions  were  conducted  in 
Knoxville  by  Waterways  Experiment  Station  personnel  at  which  time  the 
Military  Bvaluatlon  of  Geographic  Areas  program  in  general  was  introduced, 
the  structural  call  concept  waa  presented,  and  the  current  VBS-modiflca- 
tlon  of  the  Dansereau  (1931b)  life-form  symbolic  representation  system 
was  discussed  in  detail,  The  portrayal  version  as  presented  in  the 
Waterways  Experiment  Station  publication  "Plan  of  Teats,  Tropical  Sell 
Studies,"  (Waterways  Experiment  Station,  1901)  was  accepted  aa  basic 
reference  and  has  been  followed  in  the  work  to  date. 

A  reconnaisance  trip  to  the  Ranger  Training  camp  and  its  area 
of  operations  confirmed  the  expectation  that  the  vegetation  is  mesic 
upland  forest,  characteristic  of  the  Southern  Appalachian  Mountains, 
chiefly  deciduous  but  with  considerable  local  enrichment  of  evergreens. 
Yellow  pines  are  common  on  exposed  drier  sites  and  white  pine  intermixed 


with  hemlock  is  abundant  in  tha  narrowar  moist  vallays  and  lower  north- 
facing  slopes.  Vat  aldar  thickats  art  fairly  cooman  but  thara  is 
nothing  so  claarly  hydrophytic  as  a  cyprass  swamp  or  sphagnum  bog. 

2.  Data  Forms 

For  purposas  of  field  recording,  a  special  tally  form  (Figure  39)  was 
constructed  and  tested  on  several  Knoxville  area  vegetation  samples. 

This  form  is  direct  and  brief  and  is  likely  to  be  best  applicable  only 
to  tha  regional  vegetation  for  which  it  was  designed. 

By  means  of  tha  large  block  at  top-right,  kinds  of  plants  requir¬ 
ing  separata  symbol isation  can  be  quickly  codified  with  respect  to 
height,  woodiness,  erectnass,  crown  shape,  stem  diameter,  leaf  shape, 
leaf  texture,  and  leaf  alia.  Leaf  class  within  a  square  of  the  lerge 
coding  block  is  indicated  by  the  position  of  a  dot  or  check  mark  having 
reference  to  leaf  character  as  Indicated  in  the  smaller  four-square 
block.  Beyond  these  eight  parameters  the  column  for  "special  features" 
provides  a  place  for  recording  appropriate  aupplementary  or  clarifying 
information  on  charaoteristlca  having  leas  frequent  occurrence. 

At  first  glance  it  may  seem  that  even  for  temperate  region  upland 
vegetation  this  mode  of  classification  la  too  gross.  It  is  true,  how¬ 
ever,  that  in  a  complete  list  of  plant  variations,  some  parameters  never 
interact  -  leaves  can  have  slse,  shape,  and  texture  only  when  present. 

Height  of  branching  on  an  individual  plant  is  either  of  horlsontal  or 
divergent  type  but  not  of  both.  In  life,  few  if  eny  non-twining  herbaceous 
plants  have  leafy  crowns  in  height  classes  six  or  seven,  or  stems  in  the 


CE-8 


VEGETATION  STRUCTURE  -  DAHLONEGA  AREA 


102 


NO. 


Araa 


Data 


Craw 


Elav.  Slop*  (%°)  Toward 

A.  Check  olaaaaa  with  over  1%  covar, 
to  ba  ahown  in  diagram.  Point  in 
block  lndleatai  halght,  form,  and, 
by  it?  poaltlon,  leaf  claaa: 


I — 

Needle 

2 

Broad 

hard 

3 

Broad 

_mid. 

1 

Broad, 

large 

B.  Entar  aaoh  halght-form-leaf-atam 
diagram  typa  in  tha  tabla,  with 
addad  data  needed  undar  Spaolal 
Paaturas,  suoh  aa  branch  habit 
and  ht.  (ol.3-5),  thoma,  aharp 
polnta,  cutting  adgaa,  whathar 
Uanaa  or  vlnaa  art  twining ,  and 
tandanoy  to  clump. 


Coordinate* 

8  Ft‘ 

0 

A 

□ 

V 

V 

£ 

_ 1 

no 

I 

5 

40 

1 

4 

W 

6 

3 

W 

3 

5 

c 

2 

s 

& 

4  2.5 

3  1.0 

2  0.3 

1 

1 

1 

1 

_j 

1 

0 

A 

c1 

0 

Woody  1  Non-Woody 
1  2  3  4  5 


V 


i 

i 


hm _ film 


1  Claaa  Coda _ 

% 

Covar 

■DIBffl." 

w 

Dlam. 

Orown 

Racre* .  Plant* 

- 

Figure  39.  Fiald  data  form. 


larger  diameter  classes.  The  WES  diagraaniatlc  system  depicts  all  crown 
shapes  o £  erect  nonwood y  plants  with  an  isosceles  triangle  differing 
only  in  its  long  axis. 

Thus  in  the  Dahlonega  area,  crown  shapes  of  the  woody  species, 
especially  those  that  contribute  to  the  overstory,  are  predominantly 
of  two  fundamental  types,  round  and  pointed  topped.  Further,  of  these 
two  shapes  roundness  is  the  more  common.  Elm  and  hackberry  trees, 
notorious  for  their  deliquescent  habit  and  flatter  tops  when  forest 
grown,  are  exceedingly  rare  within  the  area.  The  limited  acres  flat 
enough  to  support  a  swamp  forest  vegetation  wherein  theae  usually 
abound  are  typically  under  cultivation.  Stem  diameters  on  erect  woody 
plants  other  than  lianas  tend  to  increase  along  with  the  increases  in 
height,  crown  alas  and  age.  Correlation  of  diameter  with  height  claaa 
in  our  area  is  close  enough  to  justify  its  Inclusion  in  the  coding 
block,  noting  however,  that  some  caution  must  be  exercised,  Height 
class  seven  trees  must  alwaya  be  chocked  for  one  of  two  stem  diameter 
classes,  and  taller  members  of  height  claaa  six  may  occasionally  have 
stems  in  diameter  class  four,  Lianas  are  variable  bu'.  tend  to  have 
small  sterna  in  relation  to  their  height  class,  so  stem  diameters  on 
these  must  also  be  checked  individually.  Herbaceous  erect  plants  have 
no  etema  when  represented  symbolically,  hence  in  reality  no  meaning  need 
attach  to  the  stem  classes  of  the  coding  chart  in  the  column  for  these 
plants. 

Perhaps  the  greatest  simplification  has  been  possible  with  regard 
to  leaf  typing.  Needle  (or  awl)  shape  coupled  with  broad-leafinees 
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typifl*?  *n  n(  the  tr«t  leaves  and  nearly  every  Important  herb  leaf- 
type  except  one,  that  of  the  grasses  end  sedges.  It  was  with  some 
chagrin  that  leaves  at  least  five  times  longer  than  breed  were  so 
frequently  rediscovered  end  were  thereafter  designated  by  a  "G"I 
Leaf  textures  turn  out  to  be  of  only  two  kinds,  by  eliminstion. 

Except  where  galled,  no  thickened  succulent  leaves  are  present,  and 
nothing  thin  enough  to  see  newsprint  through  has  been  noted.  Possible 
exception  to  the  letter  would  be  in  certain  mosses  like  Mniun,  but 
here  the  leaves  ere  routinely  small  (1-3  sq.mm.)  and  the  plants 
provide  low  cover  percentage.  The  greet  preponderance  of  leaves  are 
of  papery,  flexible  texture  ae  art  those  of  oak,  hickory,  sunflower, 
or  Johnson-grass.  In  strong  contrast,  leaves  of  Rhododandron,  laural, 
and  holly  ara  notably  hardar,  thickar,  more  stiff  -  they  generally 
ratain  some  deformation  when  tightly  wound  around  a  pencil,  but  saldom 
braak.  Pina  naadlas  wera  and  ara  a  problem,  but  all  spacias  in  tha 
study  araa  have  baan  judgad  rathar  aribtarily  to  fall  into  ths 
membranous  or  more  flexible  category  rather  than  the  stiffer  inflexible 
group.  Moat  leaves  become  flexible  when  wilted,  and  wilting  itself  Is 
a  highly  variable  character.  Size  of  leaves  presents  little  difficulty. 
The  only  really  large  leaved  plants  in  tha  area  era  species  of  Magnolia 
and  leaves  on  these  are  broad  and  flat  with  papery  texture,  thus 
constituting  by  theaaelves  class  number  4  in  the  lesf-clsssif ication 
block.  Needle-like  leaves,  ea  pine  end  hemlock,  having  little  or  no 
flattenod  lamina  ware  therefore  judged  to  belong  to  the  class  meriting 
leas  than  one  square  centimeter  of  area  designation. 


nth»r  on  t-h»  f<#ld  data  fora  art  standard  and  aalf  explana¬ 

tory,  axcaot  perhaps  the  column  for  representative  plants.  While  the 
WES  system  per  se  requires  no  other  plant  designations,  our  group  was 
Interested  In  this  facet  and  has  found  the  Information  of  Interest. 
Additional  reference  to  this  subject  will  be  made  later, 

3.  Choice  of  Sampling  Areas 

Aerial  photographs  were  not  available  at  the  outset  of  the  field 
work  and  early  sampling  sites  were  chosen  on  the  basis  of  reference  to 
one  or  more  of  the  following  criteria: 

a.  Widely  different  plant  associations  were  known  to  exist  in  the 
area  but  their  diagrammatic  repreaentetion  with  the  present 
system  wee  as  yet  unknown.  Examples,  white  pine-hemlock,  oek- 
hickory,  or  oak-pine, 

b.  D  iterances  within  and  among  community  types  could  be  expected 

to  occur  due  to  wide  veriation  in  lntansity  of  ecological  factors 
opersting.  Topographic  diversity  wee  conspicuous. 

c.  Locations  on  maps  showad  approximately  two  dozen  randomly  picked 
sample  sites  used  by  TVA  in  their  1958  inventory  study.  These 
samples,  if  they  could  be  relocated  end  evaluated,  might  offer 
help  by  extrapolation. 

Later  on,  one  complete  set  and  two  partial  sets  of  aerial  photos 
became  available  and  were  studied  at  length.  Before  the  field  season 
ended,  sites  were  being  chosen  to  answer  questions  about  vegetation  in 
specific  areas  snd  to  fill  gaps  in  the  series  that  finally  emerged  ae 
vegetation  mapping  units. 
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Tii«a«  latter  constituted  £  growing  pur-l*  ••  ?h*  variety  ef 
diagrams  in  ths  various  stands  enlarged  and  no  consistent  t rand a  oaamad 
to  develop.  At  the  same  time  increasing  familiarity  with  the  Ranger 
program  of  training  activities  tended  to  add  weight  to  a  short  but 
significant  list  of  relationships.  It  in  because  these  finally  became 
factors  in  later  efforts  to  document  and  map  the  vegetation  that  they 
are  mentioned  here  as  follows: 

a.  Rangers  proceed  without  dependence  on  wheeled  vehicles 
hence  large  stems  in  almost  any  common  density  can  be 
avoided  if  they  are  upright  and  if  their  lower  branches 
are  not  persistent,  but  a  thicket  of  smaller  stems  with 
abundant  branching  can  approach  the  "no  go"  condition. 

b.  Much  of  their  movement  occurs  at  night  without  supplementary 
light,  thus  intensifying  the  problem  (or  danger,  as  to  the 
eyes)  of  any  impedance,  as  for  example,  that  of  deadfall  end 
foot -entangling  vines, 

c.  They  must  avoid  detection  from  the  air  in  daytime;  therefore, 
per  cent  of  crown  cover  and  its  height  become  critically 
Important . 

d.  Patrols  proceed  on  predetermined  compass  courses  and  tend  to 
endure  or  overcome  annoyance  rather  than  risk  loss  of  time 
or  proper  heading  by  attempts  at  uncertain  circumvention. 

This  tends  to  increase  rather  than  minimise  possible  exposure 
to  thorns,  poison  ivy,  stinging  nettles  and  probably  snakes. 


4,  Sang  ling  Procedure 

The  Initial  method  of  choice  was  t©  employ  circular,  netted, 
variable  radius  plots,  experience  having  demonstrated  that  these  can 
be  highly  productive  of  Information  with  minimum  investment  of  time 
end  labor.  For  the  kinds  of  information  usually  sought  by  plant 
ecologists  and  foresters  on  relationships  among  the  dominant  individuals  - 
a  single  100-foot  diameter  sample  in  homogeneous  forest  vegetation  in 
the  study  area  will  provide  relatively  reliable  data  of  a  reconnaisance 
type.  Usually,  however,  a  series  of  samples  employing  somewhat  smaller 
diameters  would  be  used  to  establish  the  "point  of  diminishing  returns," 
as  with  a  species-  area  curve,  when  critical  or  detailed  data  on  a 
stand  of  lass  homogeneous  vegetation  is  desired. 

Cain  (1935),  reporting  on  basal  ares  studies  in  fir  forests  of 
the  higher  Smokies,  found  that  30  quadrats  50  square  meters  in  slae 
constituted  a  satisfactory  sample  of  the  trees  of  the  association. 

Oostlng  (1948)  indicates  six  to  be  the  minimum  number  of  lOxlOM  quad¬ 
rats  necessary  tor  sampling  the  tree  strata  in  oak-hickory  forests  on 
the  Piedmont  in  North  Carolina. 

The  WE8  system  of  notation  while  ostensibly  not  recognising  plant 
species  as  such  la  directly  based  upon  the  structural  differences  among 
species  and  will  occasionally  differentiate  between  some  of  the  members 
in  a  sample  at  the  species  level.  Mostly,  however,  it  tends  to  lump 
species. 

In  sampling  practice,  therefore,  to  be  qualitatively  representative 
of  an  area  a  plot  need  only  be  big  enough  to  Include  those  kinds  of 
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species  in  the  area  which  the  system  is  able  te  differentiate,  but  n©t 
necessarily  all  of  the  kinds  of  species  that  might  be  present.  On  such 
a  basis  a  kind  of  indicator  or  "partial  flora"  species-to-area  relation¬ 
ship  exists. 

A  more  practical  point  of  interest  however  attaches  to  all  of 
the  accessory  species  -  those  in  addition  to  the  species  which  first 
necessitate  each  kind  of  structural  symbol  to  appear  in  a  diagram. 

Kinds  of  species  may  grow,  alone  or  side  by  aide  affecting  each  other. 
Tendency  of  individuals  within  a  species  toward  clumping  in  some  degree 
Is  a  ver.y  common  charahts?  and  is  difficult  to  measure,  yet  each  Individ 
oal  plant  adds  its  own  stfcb  and  portion  of  cover  to  the  whole.  Bach 
species  adds  characteristics  not  stall  sorted  by  the  system.  Their 
fruits  (for  example)  are  varioua  in  color,  sics,  frequency,  odor,  and 
palatabllity  to  man.  They  alee  strongly  influanoa  tha  distribution  of 
animals  in  both  number  and  kind.  It  it  tha  total  combination  of  kinds 
of  elements  coupled  with  their  frequency  that  really  canatitutea  tha 
uniquanaas  of  a  sample.  A  kind  of  structural  element  in  North  Georgia 
may  rapraaant  five  species  of  plants  within  one  sample.  Tha  same  kind 
of  symbol  might  or  might  not  represent  five  species  of  plants  in  a 
sample  taken  in  Vermont^ but  it  is  virtually  certain  that  tha  species 
would  be  different.  Thus  the  two  symbols  are  interchangeable  in  the 
sample  diagrams  but  they  really  refer  to  two  separate  clusters  of 
plant  capabilities  and  characteristics.  Been  group  ia  successful  in 
its  own  plant-aaeociation,  tha  groups  may  occupy  equivalent  niches,  but 
tha  plants  would  likely  die  if  transplanted.  Thus  in  any  given  area 


sampl*  tie*  probably  should  bo  equal  or  greater  then  species-minimal 
area  size  in  order  to  most  validly  portray  the  sum  total  of  the  vegeta¬ 
tion. 

In  the  field,  visual  inspection  was  employed  to  locate  each  sample 
within  what  appeared  to  be  a  fair  representation  of  the  local  degree  of 
homogeneity  with  respect  to  the  dominant  plants.  A  large  individual  of 
the  least  frequent  but  characteristically  present  dominants  was  chosen 

as  the  center  of  100  ft.  diameter  circles  in  the  earlier  forest  samples. 

.  0 

Within  these,  a  smaller  circle  of  20  to  40  ft.  diameter  was  used  for 
sampling  the  low-growing  plants  of  height  classes  one  to  three,  and 
the  w..ole  area  was  used  for  the  taller  height  classes.  It  was  realised 
that  even  with  this  method  of  two  sizes  of  samples  over-sampling  was 
bound  to  occur  for  some  abundant  kinds  of  plants,  just  as  under-sampling 
would  always  occur  with  the  rarer  kinds.  However,  on  the  basis  of 
previous  experience  in  similar  vegetation  it  was  known  that  the  100  ft. 
circle  could  be  expected  to  give  generally  reliable  information  with 
height  classes  six  and  seven  trees,  and  it  was  felt  that  any  extra 
effort  spent  in  over-sampling  might  not  be  entirely  wasted.  For  compara¬ 
tive  purposes  it  would  be  an  advantage  to  have  samples  of  a  single  size, 
and  certainly  the  relations  of  values  in  the  100  ft.  diameter  circle 
make  for  easy  and  rapid  field  calculations.  The  coverage  of  any  element 
may  be  determined  directly  f rom:  £(d lameter^/100)  ■  per  cent  coverage 
of  the  sample.  Later,  with  sample  size  derived  by  computation  of  e 
"plateau"  diameter  based  on  mean  area  of  a  certain  dominant  structural 


element,  the  structural  cells  were  in  each  case  measured  100  ft,  or 
smeller  in  diameter.  In  these  no  subsampling  was  done  for  determina¬ 
tion  of  frequency  and  cover  percentage  in  the  lower  height  classes. 

At  the  outset  it  was  hoped  that  precise  plane  table  maps  of  all 
overstory  crowns  could  be  drawn  and  correlations  of  stem  size  and 
distribution  would  be  attempted.  The  size  of  the  total  operation  on 
the  area  assigned  turned  out  to  be  much  larger  then  anticipated  so 
individual  crown  covers  were  lumped  together  and  reported  by  structural 
elements  only.  Stem  frequency  data  by  slee  clasaas  were  taken  on  only 
about  half  of  the  samples. 

No  collsctlon  of  voucher  specimens  was  made. 

5,  Mapping 

In  the  development  of  the  vegetation  map,  principal  raference  was 
made  to  the  available  aerial  photographs,  Ths  north  half  of  tha  area 
was  almost  covered  by  a  series  with  good  overlap  takan  in  aarly  November 
of  I960  with  scale  at  1:15000.  On  thaaa  the  leaves  ware  still  ln 
evidence.  Another  partial  coverage  sat  with  less  overlap  takan  in  mid 
December  of  1955  with  scale  of  1:20000  covered  approximately  the  southern 
half  of  the  tree  -  except  for  one  completely  missing  strip.  The  one 
complete  set  for  the  whole  area  was  of  January,  February  and  March,  1954 
vintage  with  60  per  cent  overlap  and  scale  at  1:20000.  On  both  of  thasa 
last  two  sets  no  leaves  were  discernible  in  the  deciduous  crowns  end  in 
numerous  areas  cutting  had  by  now  changed  the  landscape  markedly. 


The  major  problam  waa  to  fit  together  aomahew  tha  fina  acala 
detail  of  a  limited  number  of  ground  aamplaa  with  tha  relatively  large 
scale  photographs.  Mora  precisely  stated,  in  what  way  might  approxi¬ 
mately  100  square  miles  of  hilly  forest  land  be  characterized  with 
the  existing  photographic  information  supplemented  by  the  detail  of 
less  than  a  .002%  ground  sample?  It  was  immediately  clear  that  only 
the  grossest  Information  could  be  used  by  extrapolation  from  the  ground 
samples  to  the  aerial  photographs.  For  example,  height,  density  of 

crown  cover,  and,  in  some  cases,  stem  frequency  could  be  estimated  for 

1 

the  taller  height  classes.  Fhotos  of  stands  at  different  seasons  of  the 
year  would  help  delimit  evergreens  and  be  especially  useful  in  spotting 
the  laurel  under  deciduous  canopies.  Where  it  occurred  under  pines  and 
hemlocks  it  would  be  difficult  if  Indeed  possible  to  recognise, 

It  waa  in  recognition  of  this  problem  that  apeclal  cognisance 
of  the  activities  of  military  personnel  waa  made  and  the  series  of 
mapping  units  depicted  in  Figure  b0  was  selected,  It  will  be  seen  at 
once  that  thase  attempt  ..to  deal  practically  with  large  cluatera  of 
plant  characteristics  more  or  less  in  toto.  Involved  directly  as  life- 
form  characteristics  are  height,  crown  cover  per  cent,  atem  frequency, 
stem  branching,  woodiness,  tendency  toward  twining,  spine  and  poison 
production.  Other  characteristics, as  reproductive  potential,  degree  of 
association,  specificity  of  ecological  niches,  and  rate  of  decay  are 
definitely  though  perhaps  less  obviously  expressed.  Much  more  clear 
is  the  over-riding  influence  of  man  -  upon  whose  activity  in  the  area 
five  of  the  seven  categories  are  baaed. 
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Figure  40.  Mapping  Units  (Dahlonega  Area) 
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After  finally  deciding  upon  mapping  units  ch«  ••rial  plioi.ua  w»r» 
Interpreted  and  boundary  tracings  ware  made  an  claar  plastic  overlays. 
These  tracings  (after  correction  from  field  data  in  numerous  cases) 
were  then  transferred  to  maps  specially  prepared  to  fit  the  two  scale 
sizes  of  the  photos.  The  two  partial  maps  resulting  were  then  reduced 
photographically  to  a  scale  of  1:25000  and  assembled  into  a  composite. 

D.  Results 

Sixty-nine  circular  sample  plots  of  nested  variable  radius  type 
were  aelected  and  detailed  observations  were  recorded  in  the  field. 
Plots  were  located  in  areas  chosen  for  their  inclusion  of  different 
kinds  of  forest  vegetation  (as  for  example  oak-pine,  oak-chestnut, 
hemlock-white  pine-hardwoods),  in  areas  where  differences  were  fully 
expected  because  of  ecological  factors  operating,  and  from  areas 
readily  discernible  on  aerial  photographs  as  owing  their  differences 
primarily  to  man's  occupancy  and  activities.  By  choice  effort  was 
made  to  locate  and  sample  as  many  representative  kinds  of  vegetation 
as  possible,  and  to  that  extent  the  data  are  definitely  biased.  Loca¬ 
tion  of  sample  plots  by  number  is  shown  on  Plate  10, 

Plot  samples  ranged  in  size  from  ten  to  one  hundred  feet  in 
diameter  and  their  distribution  by  sizes  is  shown  in  Figure  41.  All 
of  the  ten  and  twenty-foot  diameter  plots  and  half  of  the  thirty-foot 
plots  were  samples  from  old  fields  or  thickets  where  vegetation  Is  low 
or  dense  and  tends  to  be  rather  uniform. 


A  little  mere  then  half  of  the  sample*  were  of  the  maximum 
hundred  foot  diameter.  All  of  these  were  in  tell  vegetation  -  forest, 
forest  with  thicket  understory,  or  slashed  forest. 

Vegetation  diagrams  for  all  samples  have  been  constructed 
according  to  the  WES  life-form  system,  and  several  complete  sets  are 
submitted  under  separate  cover,  together  with  one  copy  of  each  of  the 
original  field  tally  forms.  Figures  42-47  consist  of  a  set  of  diagrams 
of  the  vegetation  of  six  sample  plots  illustrating  the  six  generalized 
classes  of  vegetation  used  as  mapping  types. 

General  variation  in  degree  of  complexity  of  the  vegetation  is 
illustrated  in  Figure  48  where  it  may  be  seen  that  the  extreme  range 
in  number  of  kinds  of  structural  elements  per  sample  extends  from  five 
to  thirty.  The  median  is  at  14,  and  75  per  cent  of  the  samples  have 
from  10  to  20  alements  each,  it  is  Implied  that  some  of  the  plots  et 
vagetatlon  are  several  times  as  complicated  as  others. 

The  somewhat  Irregular  outline  of  the  curve  of  Figure  48  results 
from  the  facts  that  (a)  different  classes  of  vegetation  owe  their 
differences  in  part  to  the  number  and  degree  of  development  of  the 
component  structural  elements  and  (b)  uneven  numbers  of  samples  were 
obtained  within  given  classes  of  vegetation.  In  all,  thirteen  samples 
were  from  old  fieldB,  three  from  thickets,  two  from  park-woodland, 
seven  from  forests  with  thicket,  thirty-five  from  forests  (without 
thicket) ,  and  nine  were  from  slash.  In  Figure  49  the  individual 
samples  of  the  previous  figure  are  designated  as  thsy  relate  to  the 
series  of  mapping  types  and  the  arrows  indicate  positions  of  medians. 
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Figure  45.  Forest  with  laurel 
thicket  beneath. 


Forest  on  north-facing 
iner  Mountain. 
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STRUCTURAL  ELEMENTS 
Figure  48 

DISTRIBUTION  OF  SAMPLES  IN  TERMS  OF  TOTAL 
NUMBER  OF  STRUCTURAL  ELEMENTS 
PRESENT  PER  SAMPLE 
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Although  vary  taw  samples  war a  collected  in  tnicxet  ana  parK-wooa iana 
and  tha  information  la  tharafara  anly  suggestive,  tha  vary  tact  that 
thalr  covar  occur ■  in  a  raatrictad  numbar  of  height  classes  would 
appear  to  be  compatible  with  their  lower  numbar  of  structural  elamants 
as  recorded  in  tha  field.  Jl<*.  field  vegetation  is  more  complicated, 
and  while  its  range  in  elements  is  nearly  that  of  the  range  of  forest 
elements  its  median  is  clearly  lower.  The  name  slash  is  here  used  for 
stands  (formerly  forest)  in  which  relatively  recant  cutting  has  opened 
conspicuous  areas  in  tha  ovarstory  and  notabla  amounts  of  tops  and 
limbs  ramain  in  undacayad  condition  on  tha  forest  floor.  This  also 
is  apparently  a  complex  type  although  its  range  c  elements  in  these 
samples  is  narrower  than  that  of  the  forest. 

Distribution  of  the  six  vegetation  categories  together  with  land 
presently  cultured  la  shown  on  a  scale  of  1:2500C  on  Plate  9.  It  should 
be  notsd  that  boundary  delineation  is  inherently  easier  between  some 
of  the  types  than  others.  Distinctions,  as  with  slash,  have  sometimes 
bean  arbitrary  -  although  there  it  probably  no  virgin  forest  in  the 
whole  area.  Meet  difficult  or  ell  to  dollmlt  wee  forest  having  the 
laurel  thicket  below.  In  caioa  where  it  secure  under  herdwoode  it  may 
become  visible  from  obovo  in  wlntor.  Somotlmoe,  howovor,  tho  laurol 
is  associated  with  hemlock  end  white  or  other  pines  end  is  thus  obacursd 
from  aerial  observation  at  ell  seasons.  On  photos  as  ours  with  scales 
at  1:15000  and  1:20000,  prints  of  uniformly  good  quality  are  highly 
essential,  and  the  accuracy  of  our  map  remains  to  be  tested. 
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E.  Analysis  and  Discussion 

It  appears  without  a  doubt  that  a  wlda  apactrum  of  life-forms 
can  ba  auccaaafully  portrayad  by  tha  diagrananatic  ayatan  In  ita  praaant 
form.  Yardstick  of  auccaaa  in  this  caaa  baing  tha  ratriaval  of  tha 
information  by  the  raader  of  tha  diagram. 

Figures  50  and  51  are  diagrams  of  samples  taken  within  700  feet 
of  each  other  and  are  illustrative  of  the  considerable  differences  in 
vegetation  due  to  local  site  influences.  The  plot  with  tha  taller, 
more  dense  overatory  was  part  of  a  deciduous  stand  in  a  steep  '‘moist 
and  protected"  ravine,  while  the  other  was  from  an  oak-pine  stand  on 
a  much  less  steep  but  "dry  and  exposed"  lead.  Both  ware  at  approxi¬ 
mately  mid-altitude  on  the  broad  south-facing  slope  of  a  major  ridge, 
Conner  Mountain. 

Figure  52  is  illustrative  of  tha  vegetation  at  the  summit  of  the 
ridga.  Here  tha  forest  is  relatively  open  and  is  composed  of  scattered 
oaks  with  an  abundance  cf  herbs  in  low  height  classes.  Wdody  seedlings 
and  saplings  so  characteristic  of  actively  reproducing  forests  are  in 
short  supply.  In  aome  cases  these  ridge  top  stands  have  stagnated  so 
extensively  that  sufficient  light  penetrates  to  support  a  growth  of 
numerous  grasses  and  a  wave  of  woody  reproduction.  Such  condition  is 
shown  In  Figure  53. 

By  way  of  contrast  a  sample  taken  high  on  the  moist  north- 
facing  elope  of  the  same  ridge  is  represented  in  Figure  46,  page  120, 
This  well  stocked  mature  stand  shows  not  only  a  very  dense  overstory 
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Figure  53.  Ridgetop  with  abundant  woody  reproduction. 
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(148  per  cent  in  height  classes  seven  and  eight)  supported  by  sterna  of 
varying  cross  section,  but  also  good  woody  reproduction  and  an  abundant 
herbaceous  ground  cover.  The  sample  has  more  height  class  eight  trees 
than  is  typical  of  most  forests  of  the  training  area,  but  is  other¬ 
wise  a  fair  representative  of  differences  typifying  north  end  south¬ 
facing  slopes.  Temperature  and  moisture  regimes  are  markedly  different. 

It  is  not  always  easy  to  determine  the  cutting  history  or  tho 
burning  record,  but  signs  of  cutting  within  recent  years  were  not  present 
in  these  particular  samples.  The  Ranger  training  area,  however,  does 
include  much  land  in  private  ownership,  and  selective  cutting,  some  of 
it  severe,  has  been  widely  practiced.  Thus  the  condition  of  most  forest 
stands  is  often  more  clearly  related  to  the  modifying  effects  of  man's 
use  (or  neglect)  then  to  the  processes  of  uninhibited  natural  succession. 
In  these  forests  high  percentages  of  cover  can  occur  in  any  other  (but 
not  all,  in  concert)  height  class  along  with  that  of  the  overstory 
itself.  Figure  54  shows  by  means  of  star  diagrams  the  cover  distribu¬ 
tion  in  two  samples  of  forest  (one  of  which  has  been  previously  mentioned 
and  is  diagrammed  in  Figure  46,  p,  120),  Here  eight  radii  correspond  to 
the  eight  height  classes  and  each  millimeter  of  length  along  a  radius 
equals  one  per  cent  of  cover  in  that  particular  stratum.  The  boundary 
subtending  the  radii  is  not  interpreted  here  to  have  specific  quanti¬ 
tative  meaning  other  then  as  it  tends  to  emphasize  general  size  and 
shape  of  the  figure.  The  shape,  in  fact,  is  quite  diagnostic.  Forests 
by  definition  have  high  cover  percentages  In  upper  layers.  Plot  thirteen 
of  the  same  figure  was  in  a  selectively  :utover  area  of  forest  having 


•  conspicuous  laurel  tnicxet  as  understory.  In  Figut®  55  t«i*«  of  tha 
other  four  vegetation  mapping  typeetr*  iimllarly  illustrated  bj>  dia¬ 
grams  of  representative  samples.  Of  thsee  three  only  the  slash  type  is 
highly  variable  with  respect  to  the  strata  in  which  cover  occurs.  The 
others  may  be  recognised  immediately  by  their  fundamental  shape.  For 
comparison,  vegetation  each-  of  the  mapping  types  is  represented 
pictorially  in  Figures  56  to  61. 

Variation  between  samples  in  per  cant  of  cover  at  any  given 
level  is  to  1 j  expected*  Hence  averages  and  ranges  of  variability 
are  of  interest.  Figures  62  to  67  depict  for  each  vegetation  mapping 
type  average  cover  par  cants  by  height  classes,  together  with  the 
total  number  of  kinds  of  structural  elements  which  contribute  to  that 
cover.  Again,  there  is  a  generalised  characteristic  profile  for  each 
of  the  types,  although  slash  looks  somewhat  similar  to  forest  with 
thicket.  Actually  in  the  field,  sites  of  slash  would  rarely  if  ever 
be  mistaken  for  altea  of  forest  with  thicket.  Slash  has  lower  total 
cover  percentages  and  varies  from  place  to  place.  Its  density  in 
height  class  five  is  due  mere  to  a  weedy  mixture  of  numerous  kinds  of 
plants,  many  of  them  woody  seedlings,  than  to  the  comparatively  uniform 
tangle  of  the  laurel  thicket. 

Cover  variation  among  samples  by  height  classes  la  shown  for 
old  field,  forest,  forest  with  thicket,  and  slash  mapping  types  in 
Figures  68  to  71,  Hera  tha  ranges  in  cover  (upon  which  the  averages 
of  tha  previous  figures  are  baaed)  may  be  compared  and  are  seen  to 


/ 


t 


*.  . . . 


133 


Figure  16.  Old  field  vegetation  being  invaded  by  pine  foreat. 
tole-aieed  white  pine*  in  bacn^round  are  probably  younger  than  apple 
tree  in  center. 
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Figure  57.  Thicket  of  relatively  even-aged  pine  saplings. 
Note  persistence  of  leafless  branches  in  lower  height  classes. 


Figure  59.  Forest  with  thiCKUt.  Pi  Lent  Rhododona ron  atoms 
support  124  per  cunt  cover  in  height  classes  five  ar<f  aVx."  True  rt 
left  it  r  large  hemlock  c.iao  having  evurgrewn  leaves. 
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Figure  60.  Onl-.  Coroot  with  reproduction  evident  in  all  height 
clone*  out  with  no  thicket.  Herbaceous  ground  cover  of  34  par  cent 
is  interspersed  with  2  inch  thici.  lenf  litter. 
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Figure  65.  Average  cover  et  ret  ideation  in  seven  simples 
o£  forest  with  thicket. 
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Figure  66.  Benge  of  cower  by  height  cl 


have  wide  latitude.  In  feet,  with  such  latitude  it  is  obvious  that 
adequacy  a f  number  at  samples  quickly  becomes  a  relevant  question. 

It  was  shown  earlier  that  the  number  ot  structural  elements 
per  sample  ranges  tram  5  ta  30  with  a  median  at  14.  In  Figure  49,  page  122, 
it  may  be  seen  that  the  median  number  of  elements  in  the  samples  from 
different  mapping  types  also  differs.  There  is  overlap  in  the  ranges, 
with  forest  samples  being  most  variable  followed  closely  by  old  field. 

Slash  has  only  half  the  variability  of  forest  but  averages  nearly  SO 
per  cent  more  elements  per  sample.  A  further  look  at  distributions  of 
structural  elements  is  of  interest. 

Numbers  of  elements  per  stratus^  in  the  different  kinds  of  mapping 
units  is  summarised  in  the  following  fable t 
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Table  I.  Distribution  of  Structural  Elements  by  Strata  Within  Mapping 
Unite, 
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In  eaeh  vegetation  type  except  park-woodland  the  frequency 
tend*  to  bo  greatest  In  the  intermediate  clots  heights.  Forest  includes 
tho  grootost  total  number  of  elements  and  park-voodltnd  tho  loatt. 

Plots  in  slash  may  havo  moro  kinds  of  oloaonts  prosont  per  sample, but 
the  total  number  of  kinds  present  in  all  of  its  samples  ia  more  like 
tho  interned  late  total  numbers  present  in  old  field  end  forest  with 
thicket  types.  Altogether,  not  counting  litter  materials,  128  structural 
elements  were  present  in  the  samples  ind lasted  above  and  45  of  these 
occurred  only  once.  None  was  universally  present, and  only  forest  included 
more  than  SO  per  cent  of  the  total  number  of  kinds. 

Comparikbility  of  data  becomes  a  pertinent  question  when  considering 
these  results  in  detail,  it  le  likely  that  tha  plot  alaea  were  ell  of 
mlnlmel  tree  or  larger  with  respeot  to  the  dominant  pi ante,  but  samplea 
were  not  of  the  earn*  also  (or  number)  in  the  different  types.  For  example, 
the  diameters  of  thirteen  samples  of  old  field  type  ranged  from  10  to  SO 
end  averaged  27  feet.  In  seven  samples  ef  forest  with  thloket  the  range 
was  30  to  100  end  the  average  was  71  feet.  The  25  samples  ef  forests 
which  were  ueed  far  detailed  study  were  ef  the  100  foot  dlamotor  else 
end  were  therefere  compatible  in  area  at  least.  In  spite  of  auoh 
differences  the  pattern  of  total  numbers  ef  elamanto  present  in  the 
typaa  ia  parhapa  instructive.  The  numbers  of  elements  involved  are 
reasonably  large  and  can  be  treated  in  aome  ways  as  if  they  vers  species. 

In  Figure  72  "structural  elamantAarea"  curve*  for  four  of  tha  mapping 
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types  art  prasantad.  From  thaaa  It  can  ba  aaan  that  alaah  and  aid 
field  rather  quickly  within  tha  number  of  saaplas  available  tend  to¬ 
ward  a  "plateau"  relationship.  Forest  with  thicket,  however ,  exhibits 
only  slightly  less  than  a  linear  relationship^  and  one  could  wish  for 
at  least  another  dozen  saaplas  of  it.  The  forest  curve  shows  a 
general  trend  toward  flattening  out  but  not  without  wavaring. 

Actually,  there  is  an  additional  and  perhaps  subjective  variable 
in  these  curves.  They  have  been  plotted  as  the  field  data  was  gathered 
chronologically,  and  the  time  elapsed  was  a  matter  of  six  to  seven 
weeks.  Forest  samples  were  taken  throughout  the  period  and  could 
therefore  reflect  seasonal  changes  in  the  lower  and  herbaceous  vegeta¬ 
tion  as  it  continued  to  develop.  Forest  samples  were  also  taken  in 
particular  areas.  A  number  of  early  plots  were  taken  on  the  south 
face  and  ridge  top  of  Conner  Mountain  followed  by  a  ssvlea  down  the 
Toccoa  River  valley  peat  Gaddistown.  A  third  and  last  aarlea  wqs 
mixed  and  included  the  moist  white  pine-hemlock  forests  intermixed  with 
upper  slope  types.  These  three  aeries  are  known  to  include  different 
florietlc  and  frequency  lists  of  plants,  and  it  seems  likely  that  a 
very  long  series  of  perhaps  40  to  $0  samples  located  randomly  and  with¬ 
out  respect  to  types  would  be  required  to  include  the  variability  of 
Corest  that  exists. 

Figures  73  and  74  show  element-area  curves  within  different 
height  classes  fer  the  forest  and  old  field  series.  Again  chronology 
is  involved  but  is  of  probable  significance  only  in  the  foreat  serias. 
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Figure  73.  Element-area  curves  by  height  class  in  twenty-five 

forest  samples. 
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(All  «£  the  old  field  plots  wars  taken  In  mid-ausmer  within  a  parlad 
of  two  waaka , )  in  aach  sarlas  tha  dominant  strata  tand  toward  plataau 
ralatlonship  rathar  aarly  but  tha  aceasasrlaa  vary  rathor  widely. 

Importance  as  wall  as  frequency  of  elements  varies  widely.  In 
all  of  the  twenty-five  forest  plots  only  one  element  was  universally 
present  (and  in  terms  of  cover  it  was  exceedingly  Important) .  At  tha 
other  extreme,  forty  elements  were  present  only  once  in  all  twenty-five 
samples  and  their  combined  cover  percentage  is  very  low.  Figure  75 
shows,  by  Raunkidarlarc  type  of  grouping,  the  frequency  distribution  of 
elements  in  the  forest  samples  along  with  the  cover  which  they  produce. 

Although  structural  elemente  have  much  in  common  with  species 
catsgoriss,  in  sons  rsspscts  they  differ  importantly.  A  oertain  apt etas, 
aa  far  example  American  holly,  bacauae  of  aplnes  an  ita  laavaa  La 
•pacifically  repreaented  and  emphasised  in  every  height  cleat  in  which 
it  ocoura.  On  tha  ether  hand,  floras  can  vary  widaly  without  differing 
in  structural  symbol is at ten,  and  perhaps  for  military  purposes  this  is 
unimportant.  It  ignoras,  howevar,  tha  pradlotive  and  association  qualities 
and  tharafora  the  indicator  potential  Inherent  in  species  recognition. 

F.  Problem*  and  Recommendations 

An  adequate  ratio  of  atoms  to  crowns  in  the  construction  of  the 
diagrams  la  likely  to  remain  d  . troublesome  item.  Figure  76  shows  how 
the  present  diagram  system  generally  tende  to  underrepresent  stem 
frequency  especially  in  lower  height  claseee. 
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Definitive  determination  ef  individual  erevn  shape  among  treee 
composing  the  everatery  la  difficult  end  sometimes  nearly  impossible  In 
samples  having  high  oavar  per  eenta  In  height  elaaa  six  «r  aeven. 

Better  diagrammatic  repreaentatlen  of  mosses  night  be  achieved 
by  lumping  them  Into  a  • ingle  aeperete  ayabol.  We  have  uaed  the  low 
herb  symbol  with  eppropriete  leaf  dealgnatlon  (amalleat  alee),  which 
falls  to  distinguish  a  sometimes  important  community  on  rocks,  logs, 
or  ledges,  from  other  small-leaved  herbaceous  plants  (aa  gedum  or  Oxalis). 

In  many  areas,  especially  in  the  slash  type  of  vegetation,  there 
are  mere  than  negligible  aneunts  of  down  branches  and  limbs  in  fresh  to 
advanced  decay  condition.  Those  ware  distinguished  from  purely  prostrate 
sterna  (which  were  considered  mloregeemotrlc  figures)  and  recorded  so 
woody  deoumbonte  by  appropriate  height  olaaa  and  commonest  oton  diameter, 
No  leaf  symbols  In  these  generally  set  them  clearly  apart  in  the  dia¬ 
grams, 

How  to  extrapolate  from  a  given  sample  to  tha  adjacent  vegetation 
la  a  major  problem.  Development  of  soma  key  significance  of  a  few 
recognisable  symbols  for  use  with  food  photographs  seems  the  present 
best  hope.  There  is  little  or  no  problem  in  mapping  tha  vegetation  of 
the  sample  areas  proper  (at  almost  any  class  height)  with  tha  detail  of 
data  now  obtained. 

Only  limited  stem  frequency  and  essentially  no  crown  mapping  date 
was  obtained  In  the  Ranger  training  area.  More  Information  Is  needed 
before  the  distribution  of  rare  elements,  especially  those  tending  to 
clump,  can  be  evaluated, 


159 

The  aid  in*  ®f  the  cress  hatch  grid  ta  tha  diagram  ayabels  aaama 


an  inordinata  vasts  of  plots  and  anargy.  Having  ah awn  aiaa,  texture, 
and  shape,  unless  otherwise  specif lad,  it  might  wall  be  assumed  that  the 
leaves  vara  present  on  phe  specimen  in  living  condition  whan  tha 
observation  was  made. 
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